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FOKlj WOKL> . 

.By FR*A. H.* NEWBERY 

The revival of the Decorative Arts ifl Great Kritain* no\tf some forty 
years since, was brought about, r*)t by movement sn the pftrt of the 
various trades concerned in production, but was due rather to the action 
of a body pf artists, who, while fully recognizing the excellence ot the 
tradition of workmanship that existed, resolved, # or rather endeavoured, 
to Ve-infuse into the trades, a new conception of the possibilities of Art 
as applied to material. Their task wa* a # difficult one. Manufacturers 
were fairly content with the fin&ifciai Returns that were coming in : any 
decoration tfiat w*is employed appeared to satisfy the taste ’of the 
customers, andjt wa£ ctfnsideftS that innovations were likely to upset 
the existing orc&r »f things. * • 

Ancl, whether the gniducl of the workA^ps was ma-nif^l or mechanical, 
the sarf\£ unwillingness to make changes was shown. The only alterna- 
tive was to attack the buying public and cause them to be dissatisfied 
with the artistic character of the goods they were receiving. *This was 
accordingly proceeded with. , 

* T*vo factoYs, for the piwjpose, game into existence, .me one was tne 
artist craftsman, of the type of William *Mo*rris, who 4)rocfuced what he 
thought the public«sfiguld have in the matter of Decorative Art, and who 
trusted* to the creatiop of a sufficient number of customers to enable 
him T»"carry on his venture; and the second ^as tlTt' organizatip^gf a 
pationaF system of Ai% education <or the •craftsman • and art worker. 
And much as this latter has tyeen despised jjnd made Ught of, there is 
little doubt that tjie enormous change that has taken plaqp in the attitude 
of the public ft>wards J^ecoratlve Art, is due in no sngall measure to the 
qrnet and persistent influence of the education given in J;be Af t Schools 
of the Kingdom ; an influence that, however ilWxerted at the*com- 
mencement, owes much .of* the success than has now coftie to it, to th£ 
fact ifiat the artist craftsman, w-hq^had broke* with the trades, gave the 
educational system *hfts fullest support, because he W In it. that raw 
.^nftterial of workmanship, winch, ipfusSd with Art, would ’produce the 
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worker and” helper that he desired. These two factors are still* in 
existence. 1 * 

The artist cragsman has been joined by the artist crafts woman, and 
these two hav& proved such strong competitors to tHd trade houses 
for the custom of the public, that the manufacturer has be,~n compelled, 
oftentimes in spite of himself, to cat£r for the new conditions of demand : 
a demand that has been brought about by giving to the artisan and to 
the general public alike, an education in Art and some instruction in the 
possibilities of design as applied to material. , 

Many weaknesses have attended both the work of the artist crafts- 
man and the instruction given ini the Ak School, but the most noticeable 
has been that lack of workshop knowledge and, tradition, that is prone 
to attach itself Vo the labours of' the artist craftsman, working in- 
dependently of trade requirements and catering simply for his or her 
own circle of customers. • t 

Only qui*e recently has it been possible to say that the technique 
of such a worker approached the ordinary standard of workshop require- 
ment, and in the technical studios of the various Schcols ot Al{, though 
much has been made of designs on paper and*of tht theory of Art as 
applied to material, little insistence has been made upon practice and 
upon the need foT an excevlenojof workmanship f*o .make such application 
acceptable. This deficiency is being supplied by calling in thf' skilled 
artist craftsman to teach to the students of* our Schools of Art, that 
technique and workmanship which, coupled with appropriate design 
and treatment, complement each other in the production of the perfect 
work of Art. . i % , 

One of such craftsmen is the author of this book. Mr. Davidson 
is possessed of a long a\id varied experience in *the many branches of 
the metal-worker’s art, and is filled with the traditions of the workshop, 
and b-e has endeaVourecj to, put into words pie theory and practice of 
those trade methods and processes of which/he is a proficient and 
Versatile expQRent and instructor. Mr, Davidson can speak with an 
authority givencto very few/ and although in Art* instruction* the tongue 
is a poor substitute for the hand, the pictures,.with vpiicfpthe hook is 
furnished*- may serve to make speech the vehicle for action. 

* 

-FRA. H..NEWBERY, 

* t , C 

Divertor ( Ernentu \ ) 


Thi^ QlasgOw School of Art, % 
^ August, 1913. 
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' EDUCATIONAL .metal-craft 


CHAPTER I 


METAL REPOUSSE AND I^NE CHASING 

Metal Repousse is the term appliecf to a style* of decoration used* in 
artistic metal-work, consisting of the approptiat£ treatment of sheet- 
met^l to produce a % de- 
sigfi in relief by the 
embossing of certain 
areas; this*eff?ct bejng 
htighteneS by the gdck 
of incised outlines pn 
the sifrface of th£*metal • 
itself (Diag. i and ia). 

This njodelled effect 
is obtained by the appli- 
cation of hammer and 
piyich, # with tfie metal 
resting on a bed of pitch, 
or similar substance^ 
the design is then either 
beaten Mown, or bossed 
up from the obverse side, i 

In most of the 
modern worj*, the ^erm 
“repousse” i§ giveti in 
a geileral way to various 
types of mettil-work, 
whether kand-wroyght 
or stamped. 

Fine Chasing cor;- • 

si^JS# of the enrichment I )iaj^. i an^ lA.^*Simple Embossing and Outlining. 
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of a previously embossed surface by touches applied with sharp tracers, 
planishers, and punch marks. This style of decoration is confined 
almost exclusively to gold and silver work, but the 
retouching of castings may be c erectly included 
unaer this ’.leading (Diag. 2). 

Necessary Tools.— The following list and descrip- 
tion of the t( o ] s and material employed in simple 
repousse, and the means of acquiring their coirect 
•application, are arranged mainly to suit the require- 
ments of the young student. Although few in 
number, t le punches in size and shape should be 
as nerfect as possible. 

This is important from an educational point of 
view, as, to a certain extent, the more limited the 
number of tools the greater is the scope for individual ingenuity, and 
the more complete will become the knowledge of technique. 

The Hammer.— A tool probably made in the first place to produce 
an instrument and action similar to that of thr human arm with 
clenched fist.' The origiral form soon gave 



DLg. 2.— Fine Chasing. 
The “Newbery Medal.” 




rise, however, to many vacations in shape to 
suit different needs. The hammer used in 
repoussC and fine chasing (Diag. 3) is formed 
on light and smart lines, being intended mainly 
for rapid and spirited manipulation ; its usual 
weight is about 3£ to 4 ounces. 

Many workers f avour hammers of varyirg 
weights, but as the completed work is mainly 
the outcome of the craftsman’s skill, irrespective 
of tools, it will be quite possible to adapt one 
hammer to various types of work. 

The general length of the hammer shaft is 
8 inches ; the best material lancewood, owing to 


» its suppleress ; it must have a slender, curved, 

I ’ tapering shaft to ensure a perfect “ spring,” and 

Diag 3 _^He chaser’s Hammer, be equally balanced, and provided with an oval 


end to afford a grip which accommodates itself 


to the form uf the hand. 

The shape of the hammer head varies, each face having its special 
application. The larger, being round but flat, * may, if secured in the 
bench vice, be used as a small anvil, or adapted as a planishing hamme- ; 




METAL REPOUS^ AND 9 FINE CHASING 3 

the'small pr “ bullet” face will lend itself readily to tapping up small 
details in repousse, or bruises in hollow \*essels? upon occasion, too, 
it c^n be. utilised as a riveting hammer. 

How to *holS«the Hammer (Diag. 4). — Grip the thick pfrt Gf the shaft 
in the palm of the 4 iand, * closing the fingers round it, wkh the excep- 
tioft «of the forefinger, which* 
latterly is placed upon the 
top* of the tapering pajt of 
the shaft, pointing tpwards 
the hammer head, the thumb 
in position as shown in the 
illustration. Hold the e^bow 
.well up, almost on a level 
with the shoulder, and apply 
th^ammer in a succession of light, sharp blows; this action produces 
a uniform vibration and causes tne puncji to travel freely wj^en guided 



Diag«4. — The holding of the Hammer. 


over the metal surface. ** r 

The fjifnches art generally made ^ither of square steel rod or from 
cylindrical lengths ®f fair*?, filed# oY forged to tne desired shape anO size. 

Excellent results? however, are obtained by the use of tools imade 
from thick brass wire fc or fi*om large iromjiail^ carefully # smoothed off 
at the hfcgid with a file. # The tracers are exclusively tised for indenting, 
or incising the outlines of*a design on the metal surface, and must be 
made of steel so tempered towards the face that* thpy are unaffected 
by contact with the metal. * 

• Large blunt tools, oval cor routed in shape and intended mainly for 
embossing o y rqo delling. will work moi^ effectively if ndt tempered ; 
their comparative softness, and hence freedom ftom excessive vibration, 
proveg most useful for # raising purposes. * • 

Avoid having the punches more than 4 inches long. The l^r^er 
tools, su£h *as the planners, embossers, aifd modellers, should be a 
•shade shorter. • • * # • 

Remember, tho shorter the tool, the less the vibration an8 the 
easier the manipulation.** . 

flow to hold the Punch. —Guide the puficft with the tljumb^nd first 
three fingers of the left hand, with the small finger pasting as illustrated 
(Diag. 5)/ Always keep th? third finger on.tfie metal surface, guiding ' 
the punch, not drawing it, but permitting ttie Vity*atioji of the^hanfmer 
' blows to set the tool ^travelling. It i^ important for the student to 
master these taints, as a bad stvk can never produce good work. 
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i * 

Additional" tools for the ‘execution of exclusive and finer work *are 


dealt with in Chaptef YII1.«, 



I hag. 5. --Method of Holding. 


Repousse Pinches , . 

1. Large Straight Tracer or Out- 

liner. 

2. Small Straight Tracer or *Out- 

' * li t ner - ^ 

3. Pear-shaped Grounder. 

4. Square faced Back-grounder. 

5 Large Oval Flat-faced Planisher. 

6. Large Oval Rounded Modeller. 

7. Medium-s’zed Dot. 

8. Several Wooden Punches. 


Their Ukes. * 

The Large Straight Tracer (Oiag. has a blunt and well-rounded 
face, which is a necessity for the acquirement of a soft effect throughout 



L)fa<r 6 —The P&nch. Duty 7.— The Effect of the Punch. Diag. 8.— The Small Tracer. 

, / ** 

tie wouk. The' sharp or ragged line resulting «fi;om the cut of a tool 
with square or imperfectly smoothed edges should avoided. The 
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large traoer is used for incising continuous straight line's or large 
sweeping curves (Diag. 7). • 

Small Straight Tracer (Diag. 8) will be found in size and form 
suitable for the^xecution of fine lines, sharp curves, or fntrtcate detail. 
Half-round tracers fire purposely omitted from # this assortment of tools. 
Tliet are unnecessary in repousse, and ajre used mainly <?n fine cfi^wg. 

The Pear-%haped Grounder is chiefly used in the settings ''Sown of 

“grounds,” and specialty for those tyarts ^ 

where acute angles pr tapering sections Q SDS EL E3 EOZI /I 
predominate (Diag. 9). * * * 



U 


Diag. 9. — * 
The Punch.* 







* E3QI2B0 0*BH 



Diag. 11. — Diag. 12.— Effect ol its Application. 

The Punch. » % *M 

• • • • 


It is also of service ki laying down the sharp-cut edg£* on a design, • 
and in softening Hands* ribbons, and interlacing strap wftrk (Diag. 10). 

Its full Value* can only be ascertained by actual experieivre and 
constant practice. • • £ 

With us convenient and long tapering shape k tnay^welf be Con- 
sidered an indispensable implement. * ** 

The Square-faced Back-grounder {Diag. 11) has,*as it «3 name implfes, a 
square face with softetied edges, and is mc^t effective in laying do\*m those 
right-angled seoffons of a grounc^whidi maty exist in a decoration (t>iag. 12). 
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METAL REPOUSSE A NET FINE CHASING 7 

*A beavtiful texture can be obtained by 1 its agency, a*pattern of 
chequered squares being the result. , • 

The I^arge Oval Flat-faced Planisher (Diag. 13) is of great service 
in setting dovfn* large masses on surface, or throughout the background 
of the work. RapidJiamnferirfg must accompany its use, with a slow and 
uniform travelling of the puncfh. The result will be an effective planished 
surface (Diag.» 14). . { * * * 

The Large Rounded Modeller (Diag. 15) is mainly emp^yed where 
full or embossed parts # occur in a design. It is wrought from the obverse 
side with the pitch slightly warm. The- oval form* and soft edges of this 
tool will suggest innumerable, decorative forms in simple repousse, all 



Diag. 19. — Mirror in Stitched Decoratfon. 


the exclusive result of this^punch in the creation of pattern and design 
(Diag. 16). • • \ * • * # • 

* The Lead Block (Diqg. 77) ^ill also serve as a convenient base for # 
the manipulation of thi$ punch, especially where small details occur. 

The Medium ? sj£ed DpJ (Diag. 17). — This punch, skilfully applied, is 
productive of simple but unique effects bn* the met£l. ^ Diaat 18 will 
convey an idea of the effects got either by incising with* the*f>uncb on 
the front' of the metal, or tvorking* it from the obverse 9 tde— the slink • 
tool impressions, or the spirited raised ddts fcrqving^ equally effective. 
The “ stitched ” mirror^Diag. 19) is entirely the result 6f this tool used 
in three sizes. 
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/ 

Some Wooden Punched will complete the set of tools. TJiey caA be 
made from any odd lengthy of fairly hard wood : they are round, oval, 
square in section, and should have softened edges (Diag. 2o) f 
These took: are indispensable for successfully raising 'large masses in 
relief. Their size should be tha, f of the atera^e u essel pin.” As in the 
case of the ste^l or brass modeller, thq pitch must be slightly warm when 
* ^ ‘ • 



applying the wooden punches, tips materially assisting the* V drawing 
up ” of the metal (Diag. 2Y). ' < ’♦ ' • 

Important Rules.— Never use a* small tool where«a Iftrgc punch av// do 
the zcork. 4 

Avoid the'use of a steel tool where a wood or horn malice/ can be 
substituted ; the effect of the softer tool is pfeferable, and its u.se is less 
liable to* crack or harden the metal. 



CHAPTER II 

METALS, JHE1R CHARACTERISTICS I METAL GAUGES 

Suitable Metals. — The following liMs include *the commoner of frhose 
baser metals best adapted for decorative metal-work. They are all 

adfnirable mediums in which to realise ttte craftsman’s skill. 

• 

Copper Br’ass . German Silver 

Tin Lex* 4 . * Pewter 

Aluminium Duralumin Bull Metal 

Steel (yiiM) Zjn*c ' Jbronze » 

Copper is ihPmany ways the mosf valuable, and its extreme ductility 
and general adaptability reader it indisp*yisab|e to the young student. 
From din, artistic point^of view, it ‘is a singularly beautiful rgetal, readily 
reflecting tool impressions, and producing enhanced colour effects if 
subjected to suitable chemical agents. To the enanreller it is* a perfect 
medium, and^ conduces to the finest results in this branch of the craft. 
As with silver, so with copper, # a sudden lowering of tenTperature 
(“ quench plunging fhe hot metal in^o cold liqyid) fvill no? result 

in cracking through unequal expansion, but will* tend to soften or anneal 
the metal. 

Brass, with its rich yellow shades of colour, ranks almost equa^ in 
importafic£ fro copper, ^d provides m. valuable medium /or the craftsman. 
In brass, however, a brittleness entirely absent from # the copper i^ 
always inherent, whiclj renders wonk with it much mora difficulfr. The 
treacherous natyre of.jhe metal gives rise to cracking at the most 
unexpected moments. Caution must be # e£ercised in the execution of 
the work, an*d it must be frequently and carefully annealed wnile under 
the hamYner or punch. 

Certain alloys are softer, but «all retd!n % natural brittleness In 
ordinary commercial decoration, and particularly in wbrk of as ecclesi- 
astical charactj# brass is almost exqjusirely employed. 
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When working brass oV* its equivalent alloys, it is most important 
that sharp-faced tools be avoided, preference being given to those 
possessing smooth and softened edges. The observance of this rule will 
greatly simplify the difficulties arising from the nature of*this medium! 

German Silver and similar alloys can b£ wAmghU with highly satis- 
factory results. *The feature of this metal ils its beautiful grey tone,»afid 
silvery^'sh ; it will also 'wear whfte throughout. Like brass, it may 
exhibit a tenancy to crack, thus necessitating care in working. • 
Tin can be effectively wrought, its unique colour schemes giving 
excellent decorative results ; but* owing to its excessive softness these 
effects are not gasily obtained, finless at .the hands of an experienced 
craftsman. ^ 

Lead, in thin sheet to minimise weight and possessing a clean and level 
surface, lends itself to ma«ny distinctive styles of work, especially when 
employed in the execution of mirrors, fireplaces, draught-screens, e*tc. 
For exterior decoration it offers great possibilities, being practically 
unaffected 6y deleterious atmospheric* Conditions. • 

Pewter, a pleasing and ductile^.medium possessing tones *0/ lovely 
grey, has many applications. Friezes’, ,door-ftands,, dados, and other 
intericy decoration can be made fro fn this metal. It is advisable that this 
work be undertaken by 3 competent craftsman; modern Treatments are 
not, as a rule, very Satisfactory. Old pewter worlc, with its silve/y tone 
and graceful shapes, is practically a lost art. # * , 

Aluminium is a beautiful and effective medium'for repousse decoration. 
It admits of varied schemes when u^ed in the execution of commercial 
signs, lamps, electro* fittings, and cabinet furnishings. Owing tp its 
extremfe lightness # and adaptability it is irfdispensable^ in the theatre 
property room, it may be worked successfully oq ^>itch (if well greased) 
or on wood. t * 

Duralumin is an alloy of aluminium with the stiength and hardness of 
mild steel. . ‘ # « • * « • • 

, It may be wrought in a manner similar to cgpper, brass, or German 
silver, * and pTpvides a perfect substitute for ^teel* when* lightness 
combined with the strength of that metal is jequire'd. ' Duralumin is 
rust-prooi * 4 • f 

B*iH Mittal Is similar to copper in nature and colour. * It responds 
rreadily to the -blow of a hammer, anti may be cast; in sheet it retains 
enamel. • • t 

Steel «(Miltf) does not find the same favour witk tnodern craftsmen as 
it did with -workers in past ce/ituries ; artificers who»^ chief joy was 
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expressed, in the engraving, chasing, and 'embellishment of armour, 
shields, and similar requirements of the Age of Chivalry. It still offers 
mapy. inducements, and lends itself to combinations with gold, silver, 
and enamel. Sheet steel in various sizes and of good Surface may be 
readily obtained ; it* milcf condition permits of ‘easy working, and it will 
reacMly respond to the punch’when resting on a pitch surface. _ 

Zinc is capable of many interesting effects f but as' this meteVTias fixed 
linfitations, it is entirely*unsuitable f< 5 r elaborate tooling, FTworking its 
surface in repousse ^void continuous incised outlines, and rely mainly 
on a soft modelled effect produced byapplicatiofi of the tools over the 
obverse side of the metal ; all incised Ikies should soften and die away 
at intervals. The tone # of zinc is # inclined to.be heavy and dead, but 
the parts in relief may be given a silver-like polish. 

# Bronze is admirably adapted for casting •purposes. Being durable 
agd rich in colour, *it possesses innumerable possibilities decoratively. 

. Light dies may be cast in this mtdiu*m, and serve excellently for 
striking smafj details in gold an (? Salver*' * 

The F^ecious Metals. — Gold and ^ilver are the “precious metals” on 
which the finest technique ofc the gold anti silver-smithing oraft is 
expended. Th£ senpe for intricate “design and execution embraces all 
that is delicate and perfect in the art. ^eedl^ss to add, proficiency in 
these ftigher exercisers of the v-faft can be achieve only by years of 
diligent* practice. * 

Gold, of a characteristic yellow colour, is termed Jhe “nobfe” metal. 
It is softer than silver but harder # than pure tin, and proves the most 
valuable agent in the execution of^he finer branches of the craft*. 

Silver is npq^of the most beautiful and workable of the*metalS. It is 
of pure white colour capable of a high polish ;«this finish, unfortunately, 
in these times of mechanical aid, is largely overdone. The ideal surface 
is the proverbial “ silver grey.” For fine chasing, engraving, silver- 
smithing, and enamellifig, the precinus metals pVovjde 3 perfect medium. 

Metal Gauges for the Basej Metals. — It is important that the student 
acquire an intelligent knowledge <af the different thicknesses of* metals 
necessary for fty? var y^g types of work, combined with the particulars 
of their relative strength, and possibilities cTf design. * j * 

The Birmingham Wire Gauge (B.W.G.) is the # g^nerally^recognised 
standard in use for the bas^r metalS. The siaes are graded with numbered 
slots ; the smaller holes being those with ^h^ higher numbers* For 
example, sizes 16 *t« 18 correspond to the thickness of ag average 
•penny. For /ttdinary work in repousse sizes 20 to 25, B.W.G., will be 
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found quite suitable. Sizek 20 and 21 are reserved for larger and heavier 
work. 4 * * 

If beating on wood, or similar mediums, sizes 21, 22, ^23, ap.d ?4 will 
prove the «cofrect sizes. A convenient substitute for *che gauge plate 
may be found# in tab samples o£ the respective size*s of metal, cut with 
the^jiears, anct numbered. Ttiese should be linked on a metal ring, 
and hulig ; n a suita&le place for reference. • 

MemoriaXablets, shields (if large), panels, plaques, or similar objects 
demanding a specially flat surface must be wrought in sizes 19, 20, or 21 
according to their general dimensions.* 

It should be remembered, if a large plate of metal be beaten and com- 
pleted without annealing, it will obviously be yiuch tighter and harder 
through the omission of that process ; when therefore using sizes 24 or • 
25 on wood, retain the metal ^'n the above condition. * 

The Birmingham Metal Gauge (B.M.G.) being sKghtly at variance 
with the gauge plate used for /he baser metals, wiji be liable to prove 
misleading to the beginner. Fdr exafnple, sizes 8 or 9 BJW.G. in gold 
and silver have their equivalent ^n sizes 22 and 2f B. W.G* brass or 
copper. Great care, therefore, must be •exercised "when ordering metal. 
Experience will in time provide the* necessary knowltdge^of the different 
gauge plates. ^ 1 

In purchasing 'the baser metals’ it will b^ more advisable and 
economical to order it by the sheet, size 4 feet b^ 2 feet, or in coatinuous 
rolls 1 fot>t in diargeter. 

The precious metals may be ordered by the ounce, or cut to a specific 
size. 



CHAPTER* III 

MEDIUMS — PfTCH, WOOD, LEAD, WAXj AND CLAY T 

Pitch as a suitable base for the metal difringjhe execution of repousse 
occupies the first # place; all the strongest effects and finest details 
be^ing obtainable by the use of this medium. Gold and silver vessels 
previous to being chased are* .also ill led with this material as a 
support. • 

Qualities.- Pitch Js«pnjpared # io twN grades*/- hard ” and “ soft.’’, The 
harder medium is exclusively used fos working with the precious metals, 
and wh*ere fine**details predominate ; its ijrm surface affords the Neces- 
sary resistance to the # sharper punches, anfl moTe dqjicate tooling. The 
softer kjnd is used where® large, bold work demands a responsive and 
yielding bed. • # . 

Preparation. -In the mixing of the pitch the first consideration should 
Ue it§ quality, whether “ l^ird ” or*“soft.” The crude material can be 
purchased from a drysalterf the ptice bging«about 2d. per # lb. M.elt the 
substance fn a" Three-legged pot, over an open jire or'gas ring. A flat- 
bottomed pot should* be avoided owin$ to # the danger of bursting. 
Having reduced 9 or id lbs. of pitch to a watery condition, gradually mix 
in plaster»ctf-Paris, fine whiting, (jr brick # du«t, stirring the ntixlflre 
thoroughly till it assumes a thick consistency. Finally* one or two small 
cakes of tallow should 6e melted into the mixture (cheajf tallow £andle£ 
will do). 1/ a® specially hard medium is required, add half a cup of 
powdered resin* With *the various ingradients well wrought together, 
drop a test-piece of the pitch on a flat ircfn or stone, gaugin$yts resist- 
ance by*pressing the face «of a punch into i£s surface wljen cold. ^Jf it, 
yield too readily, add more resin ^pd pla^er-iof-Paris ; if it be too, hard, 
more tallow. Newly* prepared pitch does n # ot° work* so Jreely as the 
medium that has been already used. 
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Table of Ingredients — (with approximate proportions). 

Pitch (crude), Swedish .* 8 to io parts 

Resin (powdered) ^ part/ 

Plastei^oWaris, whiting, or brick dust £all % 

perfectly dry) * . 7 parts 

♦Tallow . *. . . * ii to 2 cakes 

~ . • 4 > , 

Note.-- 1 i. ' plaster-of- Paris, etc., hardens^ whereas the tallow softens the pitch. , 

Pitch during tlie winter will require more tallow to counteract the hardening effects of the 
weather. • 

• i 

Pitch. Box.— This utensil is af the greatest value (Diag. 22). It may 
be made of wood or metal. Wood, for general^ purposes, is preferable, 

* ^nd as a non-conductor is more easily . 

# handled when filled with hot pitch ^he 

pitch box should be fr«m 12 to 15 inches 

* scjuare, dnd about \ an inch in depth. 
When mfcde it is filled with the prepared 

Diag. 22 —The Pitch Pox medium, either mixed »as directed above, 

• or purchased (rfyadd up) from 9 d. to 15. 

per lb^; a box complete costing from 25. to 55. according tft its dimensions. 

In choosing a pitch-box, insist on haviifg the pitchTflush with the 
top of its side!; ; th*s permits of great- freedom in the manipulation of 
the punches, as compared to the annoyance c^usecl by a ditch or rim of 
wood projecting abovj? the level of the pitch surface. 

Metal Trays of thin sheet iron may also be used. Their advantage 
consists *in better withstanding the application of heat : als'o if required 
they may* be emptied and*refilled with a l^ard or soft 
QOm grade (if pitch. 

Chafer’s "Iron Bullet or Pitch Bowl is mainly em* 

• ployed in the execu- 
'y 9 \ J • • / tion of firte Phasing, 

or in the engraving of 
# the <*?lls in Champleve 
enaiAef. Its natural 

Diag. 23.— The Pitch * Dmfc. A-—' The Spatula. half- ball shape and 

Bow^i and Tangle.* ^ ^ * pronoune'ed weight, 

•combined with the wooden triangular rest dr leather collar, fender it 
specially adaptable for thi£ wftrk (Diag. 23). Its surface may be softened 
over a gas jeUor by the aid of a hot metal spatula (Ojag. 24). 

The Metal Spatula, as illustrated, ^s a most useful implement in shaping 
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• 

the bed of pitch to any desired form. It may be heated in an ordinary 
fire, or over a gas ring. The student can f easily /orge the tool from an 
iron bar, bend it at one end to a suitable angle for working, and fix it 
into a wooded handle. • # 

Application of H$at to the Pitch Surface.— This process demands special 
can* in the concentration of the flame to avoid “ scorching” the medium, 
which would»cause it to lose its adhesive property. • 

•The gas blow-pipe *md foot-blo\yer (Diag. 25) is most- suitable for 


this work, or, as a substitute, the warm glow from an open fire. If this 

latter method be 'employed, • 

spread a paper beneath the box, / 

as a safeguard against the pitch ^ • 

dripping. # 

The difficulty of manipulat- \N \\ 

in| the pitch bpx, especially '• j | 

in homework, frequently gives* 9 |j ;j 

trouble to the beginner, but a** **' 

little practife wiy soor oveTr- / 

come the difficulty. *In*apply- * % • • ’ ' 

ing the blow-pipe cyver the pitch • J\\\ 

surfac£ avoid excessive air blast, \u\ */ 

thus minimising the ‘danger of . # • • 1\\\ 

burning the surface. * • rTji 

Soft Wood is a Valuable / 
substitute for the pitch bed, j / *vV\ 

provided thd size of metal^does # //// 

not exceed 22 B.W.G., but cpuite * m/ % • 

a good resuit ihay t*s obtained • * ^ 

With this Size. The WOOd block • Dia^ 25.— The Blow-pipe, 

should be in proportion to the 

dimensions jof the metal,* but preferably it, should never be le^ tAan 
2 inches in thickness. This will ensure a solid base Tor the repousse. 
The surface may be consider*ably # improved by the addition of thick 
brown paper, cfr felt, inserted in layers between the metal and the wood. 

Fixing the Mltal to the wood block wi 41 be best accomplished by the 
use of screvtf nails, which will not spring cfuring the harmneriflg process 
(Diag. 26). Small, revolving metal snibs wilj be fftund of equal service. 


(Diag. 27). The objectionable pa# of repousse on wood is the .noise 
created by the harrnn^ring; this may be greald^ deadened by, working 
over a rubber-raat, sand-baer. or cushiorA 
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Sheet Lead for certain types of work will provide a suitable base. 
A harder metal must be screwed over the face of thin sfleet lead. 
After completing the work, and releasing the metal from the lead, a 
beautiful so^t impression will be reflected on the soft le^cfas a # re^\ilt of 



the tooling. By'the above method only can the best results be obtained 
in repousse on lead. ' * * 

Wax or Clay may be utilised where large, smooth areas of metal are 
to be embossed, their pliability rendering them fully responsive to frie 
blow of a doming mallet (Diags. 28 and eg) or round-faced steel hammer. 



I >iag 28. * * % * 4 I hag. 29 

Wooden Mallet and Steel Planishing Hammer. 


The cleanliness of the wax or clay allows the progress .of. the embossing 
to be easily followed; simply l^ft the metal to examine ‘che effect of the 
tooling, a^ replace without heating or cleaning. * 

Large Vessels with repousse ornamentation may be partly filled with 
% dry sand, plaster-of-Paris, pr ivhiting to minimise the quantity of pitch. 




chapt£r iv 


PRELIMINARY PREPARATION OF THE *MLTAI? 


To the student in the ear<Jy stages this craft, the process of planishing 
•the metal to a uniform surface is most important; it is necessary owing 
to the unavoidable twisting and puckering, irfcurred when cutting the 
metal to size withnhe shears or # chisel. The defect must be remedied 
before the design is transferred, or a punch is applied to the^surface of 
the metal. * . ** 


The FManishing.-^-Commence this process by resting the metal on a 
smooth steel surface ftho benc*i anvil), or an'excellent substitute will 

be foutvl in an .ordinary flat- * # 

iron secured in the bunch as ~~~~ 

illustrated (Diag. 30). # * // * — — 

Avoid planishing on \jood, Sjr 

as irritating bruises "will be s { » » • - 

produced, usually not dis~ f ■Jii'mmi 

ccTVered until much harm ^s fe ^ 

done. Gra«p iri & the # metal H # 

firmly with the left har*i, and ^ 

using only the flat - faced 

wooden niaijet, beat solidjy, f 4 i 32 ! 5 i 25 |! 3 J 

with the bloArs all falling on • n . • T . * , tX9Lr , 4 

r . 9 Oiag. 3°*~lnr us»* uf thr Flat-non. 

one spot of the anvil, at the • 


puckered e # dge of* the .sheet, at the*same time revolving the metal so 
as tc expose all irregularities to the mallet. A study of tfce arm 
action will ensure the correct application cvf'the mallet iy thi.Vprocess. 
Uniform weight in the blows is obtained by retainiitg the upper arm 
close to the side, and partly resting upon tfie body, thfis permitting 
full play to the wrist. If the face of* sheet metai present convex bruises, 
a few well-directed hto&s will remedv thf* dpfori 
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In the choice oi a surhtve, keep the smoother and convex side to the 
top, as the subsequent work on the metal will tend to draw it level. 
During the process of planishing, it is important to preserve the face 
ol the mallet and the metal free from grit ; neglect of this precaution will 
result in undesirable blemishes occurring on its surface, and, in the case 
of gold and silver, will prove most injurious to their purity. Some 
preliminary training w^th the wooden mallet will serve to make the 
manipulation of the steel planishing hammer- (Diag. 29) more easily 
mastered. 


Fixing the Metal on the Pitch. The process of securing sheet metal 
to the surface of pitch requires a certain Dreparation and practice. The 
_____ corners of the sheet, and a few places along 



3* — Bondin'.; the Metal Kcf^es 
with 1 hr Pliers 


the edges, must be slightly turned down by 
means of the pliers as shown in Diag. 31. 

These projections supply a grip to the 
metal, whdn pressed into the previously 
softened phch, thereby minimising all risk 
of the work springing, or developing a 
“bossness.” Befoie bedding the metal on 
the pitch, it is always advisable to grease 
th v ‘ obverse side with tallow or vaseline. 

A brush and small* cake of tallow should 


be kept at hand for this purpose. 

1 he advantages of the tallow are twofold ; nrsi, it ensures a cleaner 
surface of metal when it is removed from the pitch, and secondly, the 
adherent tallow has the beneficial effect of increasing the ductility />f the 
pitch. Never, on any acebunt, allow the metal to be damp previous to 
fixing it on the pitch surface, as the presence of water # is almost certain 
to interfere with its solidity. Secure the metal by firmly pressing it into 



the warm pitch, taking the precau- 
tion of laying it slowly to permit all 
accumulated air to escape; other- 
wise it will be hable to collect in 
bells, and cause 1 aii unsatisfactory 
surface. 


J'he auove pressure will cause the soft medium to ooze a little over 
the* metal edges. Having slightly greased the fingers, or dipped them in 
plaster -of-Paris, proceed to draw a narrow overlapping margin of pitch 
over the edges of the metal, thus preventing it from springing 
(Diag, 32). 
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PRELIMINARY PREPARATION Of THE METAL 

Remo^tal of the Metal from the Pitch Botf — If the work be perfectly 
cold, the metal will be easily released from the pit<*h surface by inserting 
at its # edgjss a fairly large chisel, and carefully chipping it off. However, 
if the metal surface be slightly warm, the light applicatk>n«of the gas 
blow-pipe or open lire wftl be preferable. Rerriember, a liberal applica- 
tion^ tallow is always a reliable«agent when separating»the metal from 
a pitch surface. 



CI 1 APTKR V 

Kl IMIMAR\ F.?\J'kCIsi:s IN T HF. PRODI CTION Ol PATTERN AND DESIGN -BY 

tut rsp 01 tools jand material only 

I m illustrated exercises in this chapter are prepared mainly to meet the 
requirements of the beginner. 

I bags. 33, 34, and 35 present a grouping of various lines, producing 

pattern and design, and 
resulting exclusively 
from the application of 
the large and sn.all 
straight tracers, com- 
bined with the peaj- 
shaped ba^k - grounder, 
th^ smaller tracer being 
used for, the curves and 
other irregular lines. 

• Diags. 36 and 37 re- 
present the adaptation 
of the previously exe- 
cuted outlines in the 
decoration of a simple 
wall bracket and photo- 
frame. * 

Rich effects are ob- 
tained by the use of the 
dotting punch only 
(Diag. 38), or in conjunc- 
tion with the outliner. 

The dot may be made 
in several sizes, as re- 
quired, to produce exclu- 
w sive results. 

D^ags. 39A, 39B, 39c, and 39V will copvey different arrangements of these 
simple fo/ms in r^pous'se 1 on various objects ; whple Diag. 40 introduces 
the use of the larger punches, yombined with the cfot (^harp and blunt) 
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and tracer. The student will profit largely* by a continuation of the 
above exercises, until an intelligent knowledge is acquired of the 



n: '** ^ #Card*Tray. 
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innumerable patterns to be obtained from the exclusive use of tools and 
material. • 


The Transferring of a Design to a metallic surface may be accomplished 
in severai t^ayn ; carbon paper being the principal medium ‘for a'll general 



Drug. C9B- ( ¥ Diag. 391*. 


work: The susceptibiljty/of (he metal will be vastly improved if a thin 
wash of turpentine or gamboge be applied to its shtface previous to the 
placing of the carbon paper. Ir, transferring and laying on the design 
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a greater degree of accuracy and success will result if a centre line 
be first drawn (in pencil) down the metal, this line, serving as a guide in 
securing its correct position. In transferring a design, carefully place 
the ofltlirfe in* position, likewise ease up the top half (J)iag. 41), and 





1 Diag. 4°- 


slip in the carbon paper, it the work 1% large, secure the position of 
the design by placing a lead block or Tlat-iron <*n its surface until 
the transference of the^dfsign is complete. After obtaining a clean 



impression, the outlines may be fixed oh *the metal by tracing over 
their surface with a steel draw-point or hard pencil # (Diag. 42). # ** 

Whitfe Beeswax is the*best m’edium for# the transferring of small* 
and intricate detail, and is of special sertfce* t in # gold # and silver work. 
The wax is transmitted to the metal by lightly rubbing a thin film of 
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the medium over the previously heated metal. When thoroughly cold, 
place the drawing or tracing in position with the pencilled side towards 
the wax surface ; now rub freely over it with a burnisjier, jvhifh will 
transfer the outline of the design to the susceptible warf ground. 

Soap may., also be \ised for transferring a design. It must be 
employed only in a damp condition,, and merely sufficient to provide 
a thin, dull film over the metal. A Hear impression will result by resting 
the outline on the above surface, atid subjecting it to the pressure of the 
pencil. This medium is mainly adapted for large # ppenwork. 

Stitching the design to the met^l is much in vogue among pro- 
fessionals. It consists in fixing' the paper design to the metal by sealing 




it at varjous points with a spot of melted piteh : ,the outlines are then 
lightly pricked through with a fine dotting punch, and reproduced on 
the metfd by a series of incised dcfis. If tjie work be lar£e, the Resign 
may be transferred with p 4 ncjl, and* afterwards fixed to the metal with 
stitches, applied kt intervals with the corner of a« small tracer or blunt 
dot (Diags. 43A and 43B). This impression is reproduced on the obverse 
side (Diag. 43B), and may be used as a suitable guide when embossing 
thfc work. «■ ♦ t • 1 

After stitchihg an outline, if difficulty is fexperienced in following 
the d$ts, a blight rub in circles with' fine emery cloth will clearly 
emphasise them. The stitching may be attained* with* the rqetal resting 
on a flat surface of wood, 05 oyer a block of lead. 





CHAPTER VI 


EMBOSSING £ND SURFACE TOOLING H? REPOUSSE 

Thf*“ Embossing” of a metal sui'facjp must accomplished in the most 
direct and simple manner : avoid overworking* otherwise the medium 
will become unduly stretched, and liable to crack or prove weak in parts. 
After outlining, and previous to embossing, have the metal well annealed. 
If embossing on a bed of pitch, tkeep its surface sufficiently warm to 
admit of the metal “ drawing” 'freely. * * 

Wooden Punches, ami the Doming Mallet (-Diag. 44) will provq, the 
' most useful tools in working large surfaces or bold relief. 

•In their application, always hammer rapidly, and guide the punch 
slowly : only by tnis method c^n the texture of the tool on the metal 
be fully realised. # 

l)iags. # 4»fc 46, and 47 will convey various effects in relief resulting 
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from the use of the steel and wooden punches, also from the ball-faced 
hammer. 

The Wooden Doming Block (Diag. 48) can easily be acquired by each 
student, ajid ^suitable depressions and varying shapf^ surtk tvith a 
carving tool on its surface. An old bench o» tree J}lock (Diag. 49) may 
be adapted in^a similar manner. All the above tools will prove of sReeial 
assfstance when en>bossjng the metal. « 

Small Punches are to be avoide/l when raising parts in relief, as they 



Diag. 48? — The Wooden Doming lilocl*. 



have a tendency to give a hard und overwrought Effect to the work, 
besides hardening and finally cracking tile tnetftl. * 

Sharp outlines and small tools are neeqssary vfhen # .the design em- 
bodies fine lin^s or keerw-edga* The pitch for thfa work must be almost 
cold, and the metal solidly fixed to ifs surface, tor the obvious reason 
that the parts wrought where resistance of tlje pitch is greatest will 
produce *a clearer and sharper result. 

Chaser’s Wax, or Modelling Claji 1 will give a fair idea of the relative 



1 t 

Dug. 50. Squtvzt m W.ix • 


•heights obtaineu aun embossing, if a “squeeze” be taken of the metal 
surface (Diag. 50)- • •* * 

1 Notk. — Recipe gi verier its preparation in Chapter XX. 



Dmg. 51. — Filling the Embossed 
Parts with Pitch. • 
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The Modelling and Surface Tooling will new follow the embossing 
of the metal. After cleaning the metal (see Chapter VII.) give the 
obverse side a moderate application of tallow or vaseline ; then rest it 
face ddwnfaarcfs pn a convenient clean surface, • 

and fill the cavities v;ith mctlted pitch (Di^g. 51). , 

Whe# cold it may be fixed on the pitch box. 

This method will ensure perfect solidity, which 
is necessary to a successful result. lf,the work 
is large, the modelling and tooling may be pro- 
ceeded with while the* pitch is slightly warm. 

Aim at the greatest possible effect, with the 
minimum of tool application. 

Backgrounds will be set with the*, large flat ’ 
modeller, square, or pear-shaped grounders,, 

manipulating them^with an irregular action (I)iags. 52 and 14). Avoid 
grounds with a uniform pattern; as they invariably prove conflicting 
with the other parts of a decoration? * 

Remoyo tfffe Wcgk from the - Pitch with a fairly large chisel, but only 
if the metal is perfectly co^d, ancf previously wejl 
greased. Annealfag,^vhere unnecessary, is better 
dispensed with,** as the mePal always see^ns to 
lose a certain original beauty of tooling by £>ass-' 
ing throygh the fire. * • 

Repousse on Wood will provide better results 
in relief if the tracers are applied at an angle 
sloping outwaVd from the work. By Skilful work- 
ing of the tools, and careful "setting* of the back- 
ground, exceptional height and effect is obtainable* 
by the above method. If the metal appear \yeak, a light backing of 
plaster-of-Paris, or the fusing in of a little soft solder, will materially 
strengthen the higher parts". f ’ 

Embossing on Lead, to ensure good results, must either be wrought 
exclusively*with i^ory, |>one, or hard .wood tools, or have il £heet of brass 
or copper secufec? over the lead surface, and the tooling wrought only 
on the harder medium. This process results in a delightful, 30ft im- 
pression of thV tooling being indented on the lead. 

Sheet*Lead will cut easily if a sharply pojnted knife is drawn down 
its surface, and a small slit is th«n cut with the shears previous to 
tearing it down the lint. 



I hag. 52.^-BackgriAind. 



CHAPTER VII , 

ANNEALING, PICKLING, AND CLEANING OW THE METAI 

* • 

Annealing is tjie softening of*a sheet o£ metal, and is usually attained 
by the application of h<;at. % # 

The gas blow-pipe, with foot-bellows, will for all general purposes* 
prove most adaptable ; *a forge, or small blast fire, may also be used, 
while even an ordinary house fire will be of service. • 

Heat Concentration must* be distributed over the metal in uniform 
waves, avoiding overheating in 36 parts* *ar\d aiming at a dulj,“ cherry red” 
colour. * • * » 

lk>ld the blow-pipe ‘with one hanfl only, controlling the air and 
gas-calves with the forefinger and thumb, in conjunction witl} a light 
application of the foot-blow^*. e 

Direct the flamfe in a regular wave* not in spasmodic jerks. 

Pitch is cleaned off the metal by maintaining # the flame over its surface 
until only a white ash remains. 

Brass, German Silver, and Similar Alloys are safer if gradually heated 
up, and* allowed to cool slojvfw Sudden “ quenching ” may result* in the 
metaf cracking. , * # , • 

Silver and Copper, ifnmediately after annealing, may be plunged into 
a cold liquid without the* risk* of cracking. 

* Gold of 15 caraj and under will be safer, if permitted to cool before 
14 quenching.” « • • • 

Wires dyrjng. the annealing process should be coiled in circles 
(Diag - . 53), thereby minimising the danger *>f burning* them, and 
economising the gas. • 

The lyioutlj Blow-pipe (*Diag. 54) must be used when annealing fine 
wires ; them'on^a charcoal block, or pad of asbestos. 

*Zinc, Pewter, and Aluminium, if ’showing signs of brittleness, may 
be softened if immers(*d f m bailing vfater. 

ChefhicaV Cleaning by the i^se of a 44 pickle'* *will now follow the 
annealing.^' 
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• • • 

Tlie following ingredients and proportions will provide a serviceable 
pickle : — • 

Sulphuric Pickle. — One part sulphuric acid, or oil of vitriol, and 7 or 8 
parts of water. • 

Note. — Add the acicTto the wafer. t 

• * c 
Impractice these quantities arq subject to variation according to the 

work in progress ; a stronger solution is obtained \vith an increased 



Diag. 53.— Wires ready for ** <Oiag. 54.— The Mouth Blow-pipe. 

Annqpdinp “* 

• * f 

quantity of acid. t Other pickles will be dealt with as the work proceeds ; 
however*, for all,gene*ral purposes the above will prove satisfactory.*, 

A Vat, or Large Jelly Jar will be a suitable vessel for containing the 
pickle which, if kept free /rom dust, will retain its strength for a con- 
siderable # time. # « 

After Annealing, permit the metal to cool before pkkling, which will 
ensure the complete removal of ail residue. If allowed to remain 
immersed for a few minutq^, the ^process *\yill prove more effective. 
Small objects will b$ more completely' cleansed if the pickle ” is 
brought to boiling point, using for this purpose a copper boiling pan 
(see Chapter XL, where illustrations and directions for its construction 
are given). .After use, keep the pan immersed, in ^ater to counteract 
the action of the acid. Aroid the use* of iron in removing work from the 
pickle, as the contact will result in a tilm of iron oxide discolouring the 
metal ; this* cor^liljon ft particularly objectionable when working with 
gold and silVer. • To clean filigree several ipethods may be ernployed. 
Annealing and boiling off in pickle is t\e most direct, but has the 
disadvantage of unduly softening {he fine wire. -Alcohol mixed with 
silver whiting to the consistency of a paste^ applied with the finger, then 
brushed and finally washed off, wiH*be preferabk?.- 

Scouring the metal 'surface will follgw the annealing arid pickling. 
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Use for this work fine sand, or ground bath-brick, applied with a 
small scrubbing brush in ,a damp condition. Gold and silver work 
will require powdered pumice. Apply all these substances with a 
circular action : this method will ensure a uniform Une, as compared 
with the scratched or 'uneven finish resulting frorr a back-and-forward 
action. . 4 

After scouring, wash off in water, afterwards drying the metal 
thoroughly, to avoid the rusting ©f steel tools/ during future operations. 
Jewellery, or work of similar nature, may be dried in a tin box filled 
with boxwood sawdust, and heated over a gas-ring. 

Pitch may also be removed /from the metal surface by the application 
of tallow, oil, dr turpentine. The latter ingredient is mainly of service 
in fhe cleaning of small objec{s, or 'intricate detail. In this process the 
article may be immersed or washed over with the spirit, and finally 
rinsed off in boiling water. Great precaution must be exercised in 
the use of the turpentine, owing to its inflammable nature. 

In usirig the tallow 7 , or oil, 'have the metal fairly warm to melt the 
pitch, applying at the same time, a handful of coarre sawdust over its 
surface ; with the application of a bruph the. pitch will disappear, and 
a uniform clean surface remain. ' « ' 

Candle w^ax, pitch, or similar objectionable matter,' may be cleaned 
off candlesticks, sconces, or work with fine detail (without annealing) 
with a slight application of naphtha. SpiVits of turpentine will also 
provide a good cleapsing agent, but special care must be exercised in 
the use of either medium. 

In removing pitch from a deep hollow vessel, apply the heat to the 
top edge first, thus affording a free air escape, and preventing the danger 
of an explosion. ** t 

Small work may be effectively dried in a tin box, or chamber, filled 
with boxwood sawdust and bran, slightly heated. 

Large work may be dried with the blow-pipe flame (if unfinished). 
Polished or finished work may be^dried by immersion in boiling 
wate^ and wiping w ith a soft cloth. , 



CHAPTER VIII 


S1M1M.J. TOOLS AND HOW TO MAKE THEM 

Having attained a certain proficiency in # the application of the common 
repousse punches, it will be essential to direct the Student in the 
production of additional Tools suitaffie for # more Advanced work. • 
The Necessary Materials are a good bench-vice (Diag. 55), or strong 
hand-vice as a substitute ; one large (fiat) rough file ; one medium-sized, 
half-round, rough file ; one medium-sized, 
half-round, smooth file ; all varying in length 
from 9 tc| *o lftches* 

A small grindstope*wilJ render good service # 
in smoothing upf alsp an oilstone, and several 
sheets o*f emery’tloth. • p 

The steel may be obtained in square roTis, 
or in wi^e of diflerent # thicfchesses and selling 
at about is. per lb. • * 

This quantity will provide sufficient material 
for; th$ production of thirty pr forty punches. „ 

Brindles or Blanks (Diag. 56) of fSrged $tel> 1>,ag ' s5 k^fii? Position" " • S ' ctl 
may be purchased! ready for "facing” at so • 

much per dozen from any of the Jewclleris Supply Warehouses. (See 
Chapter XXXI 1 1., Trade Addresses.) 

Prepare «the Steel by cutting it wijh the edge of a*half-round file, while 
secured in the vice, to lengths of 3^ and 4 inches (Diag. 57, a ). The 
heavier punches aje more easily worked if short, owing tt) # their ^eater 
solidity. After*cirtting, they must be straightened upon a steel stake 
or flat-iron with a fairly heavy steel hammer (Diag. 57, b). Seteral of 
the lengths nflay be made red-hot and forged to suit vjiricfus shapes and 
sizes of the tools (Diag. 58)* • • . 

Large Iron Nails, or Thick Brass Wir% may easily be transformed 
into oval embossers {Diag. 59, a and b). * * 

Diag. 60 will convey an assortment oPjhe most useful additional tools 
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required in the execution of repousse and fine chasing, all being quite 


within the* scope of the student desirous of adding to 
his stock. 

Gravers ailtl # Turning Tools will be better made 
from square steel j-od, its shape, combined with a 
superior quality of the material, proving more adaptable. 

Tempering # is accomplished by finst protecting the 
face of the tool with a blob of soap* # (Diag. 61)*; this 
precaution prevents scaling of the metal, and likewise 
ensures greater success in tempering. Apply the heat 
with the blow-pipe, or insert the tool in # an open fire, 
until a bright red dif- 
fuses th£ point; now 
*“ quench ”in tallow or 
water (preferably tal- 
low). After “quench- 
ing,” test the point of 
the puncfy with a 
file ; if in Correct con- 
dition a moderate re* 
sistance*only will be 



Diag. % 2 . — Shewing Position of Tongs in bring- 
ing back tilt Temper. 



Diag. 61. — Protection 
of the Tool FaCe with 
Soap. 


felt; if too hard, the file will instantly <<# %kid ”• off the 
face of the tool. This«con<jition will necessitate “draw- 
ing back*/’ that is, t]ie .application of a limited heat, 
using the red-hot jaws of the tongs for this pui*po*e. 
Retain them slightly above the tempered part of the 
punch* (Diag. 62) until a gale straw coltyr diffuses 
towards the* face* of the tool ; instantly quencji, after- 
wards polishing with emery cloth, and finally “ facing ” 
up on the oilstone. 

In the.u$je # of the stone, a few # drops of glycerine in 
conjunction with the oil vrill prevent clogging. • • 

A Stone # Slip, or Water-of-Ayr Pencil will prove effec- 
tive in reaching, snfell iittricate sectiohs of the tool face. 

Several Cutting Chisels of various sizes jvill always 
be of service. • A large chisel, suitable for dividing thick 
metal sheet, wires, etc., ma^ be forged from thick ete£l, 
as illustrated (Diag. 63 a and b). # 

Chisels of a finer degree will be required fin the 
piercing of chasinjgs, Together with the u%s of the fretsaw, 


Diag. 63 a 
Large * 
Chisel. 


antfB. — 
Cutting 
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while their application in cutting the cells in Champleve fc enamel is 
invaluable. In the finer chisels aim at a keen cutting edge, combined 
with adequate strength, and make the section of the /ace similar to 
Diag. 64. 

The Steel Draw-point (Diag. 42) is an indispensable tool, its uses 
being manifold : viz. the scratching in of the transferred pencil outline; 
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stitching and piercing of holes; used as a centre pun^h ; or emoloyed as 
a mandril in the making cf small rings (Diag. $5). 

It can be easily made by the average student ffoift a 6-inch length 
of round steel wire, or a small spindle, by simply filing one' end to 
a smart taper, thon smoothing with emery, and sharpening on the 
oilstone, afterwards tempering, as already described. 

The Steel Burnisher (Diag. 66) may be madb from ]-inch steel wire, 
slightly forged and curved, as illustrated. 

It will prove an effective tool in smoothing surfaces in intricate 





l)iag. 66. — The Steel Burnisher. 


parts of the work ; also in the preparing of panels in Limoges enamel, 
or in the setting of stones. 

Thte Three-cornered Scraper (Diag. 67) may to made ? by sharpening 



Diag. 67. 


the edges ot a three-cornered rile, or from a i-inch steel rod. It will 
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be useful *in paring the edges of settings, previous to the application 
of the burnisher. 

The Reunch and Flat Scraper (Diag. 68). — These tools will be found 
of great service in all ^pairing work ; use. the flat face* for large 
surfaces, and the round face for hollow | 3 arls. H 

hfoth tools^may easily be mad 5 by the student, and may be wroifght 
frojn one piece of steel, as illustrated.^ 

The Side Scraper (Diag. 69). — This tool is most adaptable in erasing 
scratches or similar bUmishes on intricate parts of the work. 

The Shave-hook (Diag. 70 ). — Irp scrapmg off surplus* soft solder this 
tool is indispensable, and may be made in flat and half-rcnind form. 



# It Is easily produced froyi a medium ga^ge of sheet steel, *riyeting 
it to a tapering SQcket # of steel wire for insertion in a wooden handle. 

Several Snarling Irons (Diag. 71) of varying size can be forged from 
lengths of A-inch steel. * 

Old looker heads may be adapted with little difficulty in providiifg 
many useful stakes (Diag«. 72A, 72B, Jnd 72c). • • 

The soft round and oval forms can be effectively applied in sinking 
bowls of spoony ^Jnall «alt cellars, 01 forms of a like nature. 

The Reamer (Diag. 73) is a sharp, tapering point of steel, similar to 
the draw-pomt, but of triangular section, with keen edges as at a ; it 
is useful for cleaning or widening; circular holes# difring tlTe process 
of riveting. The end of a file can be adapted for the above purpose, * 
if well sharpened. 

The Soldering Wig (Diag. 109) may be easily made from disused 
iron binding wire. 
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After the completion of a soldering, retain the wire until ^sufficient 
has been collected to weave* into a loose cushion. This netting will 
prove of value in fixing different types of work during the soldering 
process. 

The Glass Surface Plate may.be utilised as a convenient substitute 



for the miye expensive steel plate. It is simply a piece of plate glass, 
6 or 8 inches square, and, being perfectly leFel, provides a satisfactory 
surface lor testing the uniformity of follow vessels. 



CHAPTER IX 

• PIERCING THE META^ WITH THE S*\W, DRILL, AND CUTTING CHISEL, 

Saw Piercing in metftl applied separately, or combined with repousse, 
fine chasing, engraving, or enamelling* is productive* of many varied 
and effective results. 


Diag. 74 is an exarrf^le of piercing, chasing, and engraving. While 
Diag. 75 will convey a treatment of enamel anfl piercing. 

• • 



Many excellent variations of the above processes are possible : # also^ 
perforated overlays of different petals ijiay. be introduced to realize 
colour effects by setting, soldering, or (Diag. 7^)*riveting. 

The Metal employed in a pierced decoration must have a smooth 
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and level surface, combined with a moderate weight, otherwise the work 
will appear paltry. Therefore, never use a smaller size than 22 B.W.G. 
brass or copper, and sizes 8 Y)r 9 metal gauge, silver or gold. 

Fix the Design on the metal surface with a clean scratched fine, using 
the steel uraw-point for this work. The pencil outline is too soft and 
uncertain, while engraved or chased lines demand 'an excess of labour 
in the trimming and finishing of their edges. Likewise, the student will 



Diag. 77 — Piercing with Steel Point. Diag. 78. — The Drill. 

attain greater proficiency if trained to cut direct to a simple scratched 
outline. v 1 

Drilling the holes for the 44 threading” of the fret-saw must be accom- 
plished with a drill, allowing that the details are, small For large open- 
work the draw-point, well sharpened, may be cleanly driven through the 
metal, while resting solidly on the lead block (Diag. 77). 

The arehimedian drill stock (Diag. 78) will prove a most reliable tool 
in piercing. It is provided with balance weights, immediately aibove the 
chuck, which produce a c< 9 ntinuoite revolving action combined with 
perfect smoothness. 
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* • * 

While in use, a little water or a tallow candle applied to the drill- 
point wil> serve as a suitable lubricant during the incision of each 
hole. • 

The Saw F*ame (Diag. 79) will work more effectively if of medium 
size. If too large, the yicreased weight and # vibration # witl prove a 
hindrance to its free* and accurate manipulation. • 

'fhe saw-blades must be chostn Jo meet the negds and style of -the 
wojk,, and may be purchased by ;he 
gross or dozen and in vafying grades. 

In ordering, always make sure they 
are for cutting metal, and not for wood. 

Fixing the Saw-blade is a most im- 
portant* preliminary to* final success, 

Insert the blade with the teeth point- 
ing* downwards (Diag. 79 a), afterwards 
screwing it tight vfith the pliers., if toe 
slack it will not cut freely, and if exces- 
sively tigjit it will snap. The t>lades, # 
although* light, witfi moderate care stafid 
considerable wojk. * • • # 

The 6aw-board iS a projecting piece 
of jyood, the end of which is V-shaped 
to admit the saw and re^t the *metal. 

It may be a fixture or adjustable to the 
bench or table (Diag. 79 b). 

Application of the Saw (Diag. 79 ) j— In 
ttie use of the saw, rest it in an almost 
perpendicular poeitiop, and with a light, * 
rapid action cut into the metal. The 

blade occasionally may be cooled with tfie finger dipped in water, or 
beeswax oj: tallow can be passed over its face, wjiich will result in* a 
freer action and lessen its liability fo break. In guiding the saw round 
acute angles, move lightly and quickly until the blade turps freely. 

Fine chasing V r r£pouss£ in conjunction with piercing miist be 
executed first, otherwise the work is apt tp become puckered* or lose 
its original shape. • . . 

The # Cutting Chisel firmly sharpened will prewe *most Suitable for 
piercing grounds in repousse, while the work is secured to<he pitch Tbox,* 
or, if it be a hollow vessel, fillecf with pitcfn •Finer work in gdld or 
silver must be fixed'on the pitch bowl (piag. 23). 
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Hollow Piercings in repousse or chasing will require a backing of 
metal to provide strength apd finish. 

Other examples of piercing and chasing may be studied in the 
“Swallow^’ Flight Pendant” executed in silver, with fine’y'interlaced wire 
and seed pearls (Diag. 80) ; The t “ Girls' GuildrJ Badge ” (Diag. 81); Celtic 
Brooch (Diagf. 82); Gold Brooch, “The Wind” (Diag. 83); and Silver Belt 
Buckle (Diag. 84). ' , ‘ f « 

Stencilling on Metal (Diag. 85,) with the piercing saw and cutting 



Dia ^ 80 ' ■ „ • Ding 81. 

* t Designed by* Mrs. Fra. //. Newbery. 

chisel is largely etnployed in the construction a,nd decoration of com- 
mercial signs, combined with glass and electric light. Many exclusive 
and unique effects ar^ obtainable with the use 1 of these agents. 



Pewter, Copper, and< Brass Modelling, combined with perforated 
decoration, may be effectively .applied to interiors, lamp or candle 



PIERCING I\HE METAL WITH THE SAW DRILL, ETC. 4« 

shades, ajid other work of a similar nature. Diag. 86 illustrates 
this process as applied to a candle shcwde. All the piercings are 
punched through with the steel point or a Stippling Tool (Diag. 87) 



Diag. 85. — Stencilled Si*n 



Diag. 86.— I’igrceTl.Candte Shade. I)ia£. 87. 


• % 

on an extrenjely thin gauge of metal. Thp Might shining from behind 

presents the design in silhouette. 

The Metal Modelling is 1 executed with the light metaj resting*on 
a pad of thick felt, linoleum, or ccfrk. 

A veiner similar jn shape to a burnisher (Diag. 88) will incise the 
outlines or model any keen edges. 
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The small “ wheel ” (Diag. 89) may also serve as an outliner. 

Parts in relief will be attained by the use of the wood or bone 
modellers. 4 







Diag. 92. -^Pierced Napkin Ring in Sil- Diag. 93. — Button in Fretted 
«ve* Repousse and Cnampleve Enamel. 9-carat Gold (Pale Antique 

Designed by Mrs . Francis MeuNair y and , Finish). 
executed by the A uthor, , 
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* % * 

The background may be set with a repousse punch or slightly 
" stippled ”*in parts. 

Pewter modelling can be admirably applied to stage jewellery, 
millinery, and ^dressmakers’ furnishings. 

The thin metal, being t soft and easily wrought, is liable* to suffer 
in craftsmanship, therefore due care and discretion must Jbe exercised 
in its use and application. • ♦ # • 

^xercise in Simple Saw Piercing. -.-Diag. 90 presents a Belt Buckle 

» • 



with a plain'fretted decoration. The catch and side. fasten^Vs are all 
cut from*one piece of metal*. • 

Use, if in silver, size 10 metal gauge, and size 20 B.W.G. if in copper 
or brass. 
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Its success is mainly dependent upon accurate piercings with neatly 
trimmed and bevelled edges. 

The catch will be “ tapped ” over with the horn mallet when held with 
the pliers on wooden clamp (Diag. 91). * 

The concluding diagrams v 7 ill convey seVeral varied suggestions in 
pierced decoration. . « 



CHAPTER X 

SOLDERING — HARD AND SOFT 

The process of soldering ^mbodles the uniting of separate'parts in metal 
Dy the agency of a prepared fusible illoy, fombirfed with a suitable flax. 
Its practice is simple, but certain specific rules must be followed to 
ensure success ; car^, cleanliness, and a correct concentration of the flame 
Deing the principal. , 

The process may be divided inU two classes, hard and soft soldering. 
Soft SpMenng i^, the simpler; it demands less heat, or preliminary 
preparation. The sojder iij use i«s mainly alloys of lead, tin, and bismuth, 
ill fusing at a lov^terpperature. This medium will not stand annealing, 
jt the enamel kiln ; therefore never 
perffltt soft solder to come into contact 
with gold or silver, unle*ss iif the execu- 
tion of an unavoidable repair. Its 
impurity would prove detrimental to 
the«precious metals. * 

The Copper Bit, Bolt, or Solder- 
ing Iron is the £peci«J medium used 
in transferring the necessary heat to 
the parts intended for soldering (Diag. 

9 *).’•• # . 

For general work a copper bit of a 
fair size is • preferable ; this ensures a t 

well-sustained heat! In soldering light or delicate work, a jeweller’s 
bit will be necessary (Diag. 97). Heat the bit over a covered gus-ring, 
or insert it in'an open fire. * 

Tinning the Copper Bit.-«The copper bit when new is generally devpid 
of solder ; therefore, before using, a«film of /in must be transmitted over 
its face. This process will also serve as a practical introduction to*soft 
soldering. 



Ding. 96. — The Hight fnd Wrong Angles of 
applying the Copper Hit. 
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Previous to the heating of the implement, sprinkle a smzJl quantity 
of powdered resin and sal* ammoniac, to act as a flux, over a scrap of 
copper or brass. Having heated the copper bit to a uviifonm dull red 

i » ' 
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• 1 ha^. 


97 . — yhe jeweller's Hit. 


shade, quickly clean its tapering face with a rou^h file, and with a strip 
of soft solder resting on the metal scrap embed the nose of the copper 
bit. The solder will immediately fuse; while in this condition rub the 
bit throughout* the solder and flux, which w^l result in a clean even 
filrh becoming diffused over it.« surface. 

Re-tinning will seldom be required, admitting sufficient car^ is 
exercised when heating the bit. Over-heating alwaysi proves detrimental 
to this implement. * 

The copper bit, with frequent use, t may show signs^ of becoming 
>lunt; remedy this defect by legging and filing it to a smart taper, 
afterwards re-tinning as directed. • , 

The Flux. — Several mediums ave available as a fiux*in soft soldering, 
the principal being " killed^spirits,” resin, tallow, sal-ammoniac, and 
fluxite. * % 

For all general work, including brass abd copper, the spirits will 
prove thoroughly reliable. Fluxite for certain types of work is pre- 
ferable ; notably in soldering in clo(^k movements, or similar mechanical 
parts, where “ sputtering ” t of the mediunt would prove injurious* to 
the work. % ‘ * * , 

A Fluxite Paste may* be prepared from— , ' 


, « 

" Killed spirit ” i part 

Vaseline .... . . . . . 2 „ , • • 

Sal-ammoniac * \ ,, 

Methylated spirit . . . t i „ « 


s < 

Prepare the "killed spirit” by pouring a quantity of spirits of salts, 
muriatic or hydrochloric a£id, into a bowl; afterwards add.to this liquid 
a quantity* of 'clean zinc cuttings. On immersion the ingredients will 
immediately, commence to "live” (u\ to effervesce); now place the 
bowi in a suitable pqsijion* where* the obnoxious fumes will escape 
freely. When the addition of zinc produces no fuvther ebullitions, the 
liquid maybe strained off and bottled for future use. *The addition of 



SOLDERING— HARD AND SOFT 47 


a small quantity of sal-ammoniac will vastly improve the soldering 
fluid. • 


While j,n u*e keep the soldering fluid in an open, shallow vessel. 
The stem of a clay pipe jvill make an excellent “dripping red ” in its 
application. # ♦ 

The Soft Solder is more easily* utilised in the form of narrow rods, 


or circular “ bl&bs ” which are 
made by inserting the nose of 
the hot bit into a rpd of 
solder, and allowing the fused 
medium a few inches of a 
drop, which will result in # the 
formation of beads in metal 
of ^varying size (Diag. 98). 
These may be retained in a 
box for future use. In this 
condition they # may be readily 
applied to* any p^tt of Jhe 
work with the p 4 iers »or 
tweezers, and are mdisperv- 
satde in “ tacking ” loose parts 
in position before finally 
soldering (Diag. 99). Prepare 
the solder by melting in an 
iron ladle, with the addition 



of *a' small quantity of resin. WJien all {he mediums are perfectly 
alloyed, skim off Jhe surplus dross with wisp of bro # wn paper, Before 
pouring it out in long, narrow strips. 

Suitable Soft Solders. — One part of leaG, 

parts # of tin. For finer work, 1 part of 
lead, 2 parts bf tin. # • 

Note. —If for blow-pipe work, add a small quantity of 
bismuth. * . 

* 

For Soldering* Pewter. — One part of lead, 

1 part of tin, .2 parts to 2^ parts of bismuth.* . 

Bismuth will soften, and antimony harden, “Sing 0 ”" 

the tin. . 



In preparing the solder for pewter, fifst malt the lead in an ‘iron 
ladle, afterwards inserting the tin, and finally the bismuth, with a 
sprinkling of powdered resin. In solda-ing pewter, special, care # must 



48 


ED VC A TIONA L ME TA L CRA FT 


be exercised, owing to its low melting point; also apply the soldering 
bit with a delicate touch, and use a little tallow, or gallipot oil, as a 
flux. 

Long rods of soft solder may be easily cast by pout ing, the® metal 
through a tapering cone of cardboard, and fallowing it to “quench” 
in a deep bottle. # 

'iron ladles can -be obtained with a small circular “ppur” specially 
adapted for the preparation of soft solder (Diag. ioo). 

The Process.— After cleaning the metal, apply the “spirit” over all 


parts intended for soldering. Wipe the nose of 
the hot # bit with a rough rag, or if very dirty, 
use a rough file, afterwards resting it on a 
*‘blob” of solder, whiclf will readily adhere until 
i placed'in position for use. 

1 ' Carefully observe Diag. 96 r and w, ilKis- 

\ trating the right and wrong angles for the appli- 

cation of the copper bit, which, if held too high, 
loses the full concentration of heat* l 
Diag. 100. Apply fne medium as directed until the solder 

fuses, then^slowly mov'e it al6ng f .the seam, fusing 
each £blob” in rotation, until all is sound and complete.,. 


Diag. 100. 


The gas blow-pipe* may*' be successfully used in soft soldering, 
especially in “sweating” the solder into larg^ seams or joints. 

A cleaner soldering will be obtained if a small brush previously 
dipped in the solderihg fluid is wiped lightly over the fused solder. 

Avoid an excess of solder, which means unclean work, with additional 
and unnecessary cleaning. , 'After sobering, wash the work thoroughly 
with a brush and 'hot w^ter to remove all traces of, the spirit.* 


Small seams may be neatly soft-soldered by inserting a narrow strip 
of tinfoil, with a dusting of resin along the joint. A light application 


of the flame will sw^at the solder cleanly and evenly into the desired 
parts. " ' • 


Tinning theunteriors of cups, bowls, tea caddies, and spopns in the 
baser metals, must be resorted to, with the object rendering them 
perfectly clean. They may also be gilt, or silver-plated * 

The surface intended for “ tinning ” must be thoroughly ocoured with 
emery, sand, or powdered bath-brick,, before The application of, the tin. 


Over this prepared surface give a >vash of the “ killed spirit,” and a 
dusting of sal-ammoniac.' Several “blobs” of tin can now be placed 
on the metal, and fused with the gas blow-pipe. A fgw deft, circular 
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sweeps wijh a ball of finely teased tow will effectively transmit the 
medium in a ejean silvery layer. Any irregular parts occurring may 
be reheated, aryd the process repeated. 

If tinning is trnly required on certain parts, protect olhee surfaces 
with a paste of whitifig anfl water. , 

tteaning and Repairing the rpetal surface after soldering can Joe 
easily attained^by the use of a shave-hook and scraper (round and flat) 
(Dicigs. 68 and 70). • • 

The Shave Hook is essentially a tool of the plumbing craft, but in 
working soft solder it *is indispensable. The rasp, old file, and graver 
may also be utilised in repairing any excess, afterwards smoothing up 
with em^ry cloth. Corners or intricate detail may be smoothed up with 
pumice stone (lump) and water-of-Ayr stoye. * • 

In soft-soldering copper work, any “ white” seams may be coloured 
witti sulphate of copper, moistened and applied to the required parts. 

Tin, or similar alloys, may be removed from the precious metals 
by scraping, afterwards applying a lew drops of nitric atfid to the 
affected paHs, and allowing it to act ur*il all residue is removed. 

Avoid annealing tfiewojfk ; soft solder, if heated, tends to eat into the 
metal. When ufldoing soft soldered* parts, wash the seams with the 
‘‘killed spirit,” aVid suspencf over a Bunsejj burner, or apply the l?low- 
pipe flame gently, when the seams will open apart. • • 

Hard .Soldering requires* the use of an alloy which will stand passing 
through the fire, or the enamel kiln. 

The blow-jpipe is generally used in 
hand soldering, especially cn gold and 
silver. # • 

The baser metals, brass, copper, and 
steel, are usually brazed with spelter, 
over a forge or blast fire. 

The Flu*«in use for hard soldering is 
borax, or a soldering fluid with that 
medium as*its base. Bprax is the most 
perfect flux in th^protection from oxi- 
disation of a metal surface. For small 
work it may be used in lump form, and 
ground as required by robbing *with 
water on a borax dish or slate (Bfiag. 

101), until a thin, milky fluid is produced. Tfie’borax slate is simply 
made by scratching incised lines with a ^teel point on a scrap of slate. 

e * 
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For work of large dimensions the borax will act more freely if brought 
to boiling point in a pan containing sufficient water to cover the medium, 
afterwards stirring the liquid until it sets in a snowy white mass. It 
may then be bottled, and used as required with a small quantity of T water. 

Clean the Metal at the parts intended for soldering by scraping 
or filing the’i; surface. Care mast be exercised in che jqining of edges 
to file away any surplus rim, or ,iris of metal, which would intercept 
the solder when fused. Fit the edges closely, but with a slight “burr” 
on their surfaces, which will, when knit together, result in a clean and 
sound soldering. As a general rule boil out in the sulphuric pickle after 
each soldering, as perfect cleanliness. is necessary to success. Separate 




details, to ensure their position during soldering, must be secured with 
iron binding wire, size 20, loops being made at intervals to admit of 
the separate parts being tightened as required (Diag. ,102). Heavier 
work, comprising solid wy-es, wilf require the use of iron clamps to 
maintain th?ir position during the process"(Diag. 103). Always remove 
all binding wire or clamps from the work before pickling, to avoid 
discoloration. A cleaner surface of metal will be obtained if, after 
soldering, the work is allowed to cool before boiling off in the pickle. 
5 jever permit work^with hard-soldered joints to remain an indefinite time 
ir the sulphuric pickle, as the action on the solder would be detrimental. 

The Solde^ must be prepared in different ^grades — hard, and easy 
flowing — to suit different types of work ; otherwise ‘if a soft alloy were 
used for enamel work, the seams would be liable to give way in the 
kiln. T -i£ht details in jewellery demand an easy flowing solder. With 
the abive object in view all filing's or ‘Temel” may be retained for 
converting into solder. Practical work may be commenced by fusing 
down small quantities of silver cuttings, combined with fine brass and 
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a little powdered borax in proportions of ii to 5 parts silver cuttings, 
and 1 pari fine brass. 

The correct quality of brass may be obtained by purchasing scraps 
of fine brass Betting. In melting, add the brass after the fusing of the 
silver, and immediately bgfore pouring. This precaution ViFl minimise 
the risk of oxidisation of the zinc, which would injure the#melting point 
of th*e solder. • . • 

• t 

.Larger quantities must be fused in the crucible, with the gas blow- 
pipe, small forge, or bl£st fire. Wlien melted, stir and skim off any 
dross with a hot spatula made from iron wire (Diag. 104). Pour the 



Diag. 105.— Ingot. Diag. 106.— Slielat. 


alloy when in a “live” or foiling condition into a»hot, well-oiled ingot 
(Diag. 105), or skelat (Diag. 106). 

These forms of the alloy may be forged t+iifi with the hammeV or 
drawn out with the draw-plate and tongs (Diag. 173). 
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Never pour molten metal over a cold surface, as it will , inevitably 
“sputter.” 

Work requiring repeated solderings must have the c^mpjeted parts 
well protected with loam (moulding sand or rouge and water in the 
consistency vf mud) to prevent ^hem “giving” when again heated up. r 
' Suitable Solders — 

oz. dwts. 

Fine Silver \ . . . 2 10 

fine Brass . «... o 10 


For Enamelling 


Fine Silver 
Alloy Copper 
Gold, 9 et. . 


Oz. 




o 


07 . dwts. 
\ O 

o 3 

o 3 



Dta^ 107. Adaptation f of the Asbestos. 


For transparent enamel use 9-ct. gold solder. 

Spelter is a granulated form of copper 
j, and zinc, in proportion of 4 parts of copper, 
3 parts of zinc. 

The Charcoal lilock (concentrated) will 
prove the best base as a heat conductor in 
the ^oldering of small objects. Cavities 
and trenched moulds of various shapes may be incised on its surface, 
and metal r-astiflgs obtained fjom them. Sheet asbestos is a convenient 
shpport when small details’ require propping at a 
certain -angle (l)iag. 107). For larger work the re- 
volving soldering table with fireclay slabs is neces- 
sary (Diag. iciS). Broken enamel muffles' or crucibles 
provide good material for its surface. Rings, brace- 
lets, or similar objects cap be readily* secured on 
the mop or iron soldering wig fDiag. 109). A lump 
of pumice is also a useful base on which to solder. 

The Gas Blow-pipe (Diag. 25), with adjustable 
tap, and foot-biower tb regulate the size of flame 
and extent of 0 blast, is an indispensable agent in 
the process of soldering. In practice, observe the 
rule never to use the mouth blow-pipe where the gas ‘blow-pipe can do 



I >i.i" 108. The Soldering 
Hearth <»i 'table ‘‘ 
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the work. In purchasing a blow-pipe, choose one of fair size; C. 40 

(Fletcher ftussel), with suitable bellows, can be adapted to all types of 
work, and is worthy of recommendation. 

Fot work fojjh the mouth blow-pipe, the revolving launch burner 
(Diag. no), fitted to # the table, will be most suitable, or, as a substitute, 
the ordinary branch gas-bracket minus tfce burner may be employed. 



Diag. 109.— The Soldering Wig 

(methcxl of adapting). 

In using the mouth*blow-pipe, practise; holding it between the teeth, 
which will permit a free use of the hands. Two sizes are preferable for 
large and* small work : purchase one \^th a pin point BUtlet for gold work. 

A blow-pipe with a \^ilcanite mouth-piece is preferable for the sake 
of cleanliness. The oil or spirit lamp (Diag. m) is capable of^good 

work, but both urwunsSitable for heavy work. 

The spirit lamp (methylated spirit) is cleaner, and for light jewellery 
will give satisfaction ; however, when gas is obtainable, jneuer supplant it. 

The charcoal fire or fo«ge was .mainly in use in the earlier days, but 
speltering is still executed over a forge, or ^last fire. The solder should 
be applied in the form of paillons (that is, snicrtl panels or snippets) 
for small work (Diag. i i?t However if the object is of large dimensions 
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a long tapering finger of solder is the most serviceable < Biag. 113). 
A voter curls of solder (l)iag! 1 14) which are inevitably singed during the 
process and their fusibility impaired. , * 






In soldering fine detail, filigree, or cloisonne wire, mell the borax 
to a glaze in a porcelaifi dish or saucer (not on 
metal). 

Afterwards grind the borax glass resulting 
from the process to a fine powder .with the 
pestle and t mortar. 

Now reduce the solder intended for use 
to a fine powder with a flip. Mix the two 
: j A \ lip *»vpn1 v nlnnp- the ioints. 



Dug. 1 14 —Curls of*Sol«ler 
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Apply *the heat where convenient from the under side of the work, 
which will minimise the risk ol displacing small details. 

The ProceSfe of soldering will be greatly simplified if due study is 
directed to the exact poiyt of contact in the flame, whiclf is* necessary 
to obtain the greatest degree of heat. »ia g. 115 presents tfiree sections 
of flame, composed of varying s*hades 
and degrees of heat. The inner section 
a is composed of unburst gas and air 
emerging together freyn the nozzle of 
the blow-pipe. # In the centre, secWon n, 
active Combustion has Set in, •while in 1 hag. 1 15 —The Secfcons of the Blow-pipe 
the remaining section cp combustion is , Fi.ime, b, and c. ^ 

in progress to a limited extent only (the • 

cooling process has set in here, producing a smaller burning area). 
The tip of the centre section n is, therefore, where the greatest heat 
exists. * 

In the Jirst application of the flame carefully avoid a suaden blast, 
which would be liable tQ disturb th# solder with the boiling of the 
moistened borax^ ‘ • * 

Aim at unifeym *soft w^ves of flame, and mainly over the heavier 
part pi the work : when all is gradually heated yp, then concentrate the 
correct flame with arw eqyally strong blast to the solder, which will 
fuse, and result in a clean and sound joining. In soldering small work, 
apply the borax sparingly and in a thin liquid, otherwise it will boil 
up, and displace the separate details. In constructional work with 
numerous solderings, build-up and solder the heaviest parts ftrst, also 
protect each completed seam with loam* for extremely fifie details an 
easy flowing solder may be introduced. 

Brazing with spelter will be more successful if executed over a coke 
fire, or clea^ forge. • 

The solcfer and bonux may b tf prepared halt and half with the 
minimum of water, and laid along the seam in a narrow ridge ; 
also bind sepacat^ parts with iron binding wire, size 20, B.W.G., before 
soldering Heat* the work gradually from underneath until^ almost 
white heat, at the same time throwing an occasional “ pinch of dry 
powdered borax along the Joint, which will greatly^ ac«elerat» the fusing 
of the spelter. * • 

The spelter is mainly used in joining Ifras^, permsm silver, copper, 
and iron, also in working with the “lap,” or interlocking joint (see 
Chapter XIII.). * 
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Repairing includes the filing away, and smoothing of all surplus 
solder. "• 

Files, rough and smooth, together with a scraper, will be required 
in this process. Parts of a decoration defaced with t^e* solder t an be 
retouched with the chaser’s punch and graver, >.fterw 4 ards being smoothed 
with pumice and water-of-Ayr stone. If tin or a similar alloy get 
"cfaught” on gold or silver, it may Be removed by scraping clean, and 
applying a drop of nitric acid. If t n large part is covered with tin, scrape 
it as clean as possible, and apply hydrofluoric acid and fluor-spar, com- 
bined with hot water, allowing this liquid to remain on the discoloured 
parts until the tin is fully remoyed. # , 

Never attempt hard soldering where tin exists without first removing 
it perfectly from the metal surface. • * 

On the precious metals its effect is most deleterious, and especially 
if annealing be attempted. 



CHAPTER XI 

S* M PLF. SHKET MF/IAl. WORK I NO 

W 

Flat Sheet Metal Work has b£en chosen as the introductory process 
in that branch of the craft, chiefly owing to its ptain constructional w$rk 
and all-round utility. The basis of the* work embraces the principal 
methods in vogue ^imong the past and present craftsmen, irrespective of 
whether the medium used is of the precious or the baser metals. 

Ash Tray or Pickle Pan (Exercise 1 .). — The execution of J;he above 
exercise^ whife affording a useful lesson, will also provide an article of 
utility without entailing imy un^ieces^ry finish. 

It may be made* in^either brass or cppper, and 
in size about 4 or 5 inches square with its 
border J of an inch deep. Size 2? will provide# 
sufficient strength. Cm tha square of metal with 
the shears, and trim jits edge with a file ; after- 
wards set the steel dividers to the breadth of • . 

th$ b9rder, and run them dpwn the^dges of the 
square (Diag. 116), which w\Jl resuk in an ifiper 
parallel line* being drawn. This line (Diag. 1 16), 
will form the base of*the tray when corrydete. 

Commence drawing up the sides of the tray by 
resting frhebjjne a (Diag. 117) on the edge of the 
beck iron, or similar righfl-angled form, and apply 
fairly hea\{y blows with a wood or horn mallet 
along the narrow «trip*of metal which will form — 

the sides (Diag* 117). The beginner will.ex- — # 

perience the greatest difficulty with the excess Dla n ! u s™ 'iJon 
metal collecting at each corner. .This obstacle • * * 

will be considerably lessened by emitting off with the shears the sharp 
projecting corners, and rounding them witfi the file till* a soft, agreeable 
curve is attained Continue “tapping” up the sides, until a smart sloping 
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rim is formed (Diag. 1 1 8 a): afterwards model the projecting ears of the 
tray over the round tapering arm of the beck-iron (Diag. 1 19). During the 

progress of the wprk anneal- 
ing must be resorted to at 
regular intervals, which ^ill 
retain the metal in a ductile 
condition. In'bending sljeet 
metal to right angles, always 
score, the inner line with a 
sharp incision. This will be 
accomplished with a scoring 
tool, or sharpened end of a 
file ; this incision will assist 
greatly in bending the metal. 
Templates, or Cards of thick paper, will simplify the work, and prove 
reliable guides in spacing oft flat constructional work previous to the 

cutting of the metal.* Diags. 120A, 
120B, 120^, will Convey the*ir special 
advantage in the planning of boxes, 
while piag. 12V represents the card 
required for a candlesconce nozzle. 
* The JFini^h of the Metal Edges.— 
Metal edges, after cutting with the 



Diag. 1 17. — Side of the Tray. 



Diag. 118. — The Curved turners, a, Sloping Run. 


piercing saw or shears, must be nicely smoothed 'off to a smart bevel, 
half-round, o-r fully rounded edge, otherwise they will looe in outline, 

;!nd suffer in effect. 

Diajg. i^2a represents the 
raw uatrimmed edge of metal, 
as compared with the smartly 
finished effect of \ b, c, n, 
and*E (Diag. 123). 

The above results are ob- 
tained entirely with the use 
of a file. « However, their 
breadth and effect can be 
strengthened if the steel 
hammer is previously utilised 
« ^ ’ in their formation. 

In filing metal edges, wooden clamps may be used for securing the 
work, which will prevent the bruising of the metal (Diag. 91). 



Diag. 1 19. — Modelling the Corners. 
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Lapped «Edges are productive of many pleasing, decorative effects, 



Diag. I20A. — Cor^tructional Spacing. 


combined with sound constructional work. Diag. 124 will convey 
several typical examples of the varied* possibilities arising from the 
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lecoration, alter 
r secured with 



f the most important 
ing branches “ nipek 
n the form of cheap 



Dia^.« 1^23 a,' B, c, D, and e. 


Diag. 124. 


These wires are chiefly the product of the steel draw-plate, swage- 
plate, draw-bench, and d. r aW-tongs (Diag. 172). They may be wrought 
in all manner of shapes (see Chapter XV.) 


» 
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The Process of Mock Wiring is mainly in vogue with the tin and 
copper-smith; however, infill metal working it is a necessary branch ot 
the craft. Previous to wiring an edge of metal, anneal jt thoroughly ; 
afterwards decide upon the breadth of wire required. «Then' procure a 
length of solid wire as a mandpl, slightly fir iV than the diameter of the 




tube. Mark' Off with the steel dividers a breadth of three times the 
diameter of the mandril; now draw the above breadth all round the 
edge of metal intended foe wiring, and commence drawing over this 
margin o'.\ the byck-iron or hatchet stake (Diag. 127), with a flat wooden 
or horn mallet. When half-curved, insert <the mandril, and continue 
drawing over th? sheet metaj until the wire is well formed and complete 

(Diag. 128). ' . ...... 

If special strength is required, the solid wire may remain in the tube. 
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In withdrawing, bend the end of the mandril to a right-angle, which will 
afford a reliable grip when pulling it out. If extremely tight, a slight 
heat, with an application of oil or tallow, will release it (Diag. 129). 

The best wire for the above process is ordinary tinman’s wire 
procurable in lengths of varying thickness and mo f derate in price. Let 
each student aim at the mastery of this process, as it will prove of great 
service in making small tubes for joints, hat-pin sockets, brooch mounts, 
or similar hollow wires, when the use of a draw-plate cannot be obtained. 

In Metal Working generally, avoid deeply scratched “ guide ” lines, 
sinking of centre marks, or other blemishes with steel dividers, etc. ; 
these unnecessary defects provide vvorry and loss of time in the 
finishing process. In trueing the edges of a circle with the file, keep 
the metal slowly revolting to the right, and the file action towards the 
left ; this application will produce a perfect round. 



CHAPTER XII 

• THE RIVET, ns Ask anij adaptation 

« 

Constructional and Decorative Value.*-The rivet in practical craftvvorlj is 
seldom applied, or its true decorative valuta fully appreciated. Its use in 
many ways is superior to that of solder, while for cleanliness and sound 
constructional wort it is unapproached. As an educational exercise let 
the student provide himself with several do'zen rivets of various shapes, 
and attempt arranging them into simple groupings, based on tTie square, 
triangle, •circle, or # oval. Jf pressed through stiff paper their position 
will be retained, and nates <tr sketches mdy be taken. Diag. 130 
illustrates severaj pipings, constructional and decorative. m 

Riyets can be obtained in copper, brass, *ind ir^n, also in the precious 
metals. The different shapes and sizes present further scope for altera- 
tion with the file, hammer, and punch. Washers (thin soles of metal 
which increase the grip of the rivet) may also *be. introduced with 
additional decorative effects (Diag.«i3i). The above results are the 
outtrorhe, singly and jointly, of the piercing s&y, the file, and the rgoousse 
punch. • * * # . • 

The Process of riveting is simple, and the tools required few in 
number. The riveting hammer (Diag. 132) has a round and oblong face, 
slightly fplHn sections a and b, which, when applie^, stretches the rivt^; 
head, and loclts the separate details together (Diag? 133*). The riveting 
stake is sirnilar in form to the draw-plate, and has cup-shap^ depressions 
of varying size, on its surface, which save the round rivet head ’from 
bruises during the application of the hammer 

In fixing separate pieces of metal by riveting, first pierce 3 suitable 
hole with the drill, or punch them through with a i^vefing pifnch, while 
the metal rests solidly on a steel ^riveting plate, or on the surface of 
a lead block (Diag. 134). The above punefi mgy.easilyf be made by*the 
student, the point requiring most attention being its cutting edge, which 
must have a keen bite. 
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Diag. 130. — Rivets arranged on Cardboard. 
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Before applying the hammer blow, make sure (he position of the punch 
is exactly fcbove the cavity in the riveting stake. One blow from a fairly 



• w 

heavy hammer will piercS a cleasi hole to the size and ^shape of the 
riveting punch, and with greater speed tha^i a drill. . . 

Any “ puckering ” of the metal may be remoVe'd by a few blows on the 
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obverse side from the mallet, with the metal resting on a stake or bench 
anvil. ' 

After piercing the rivef holes, place the separate parts in position, 
and insert a rivet ; if the hole is rather small, ease it plightly with the 

“ peamer*’ (Diag. 73). If, after 
insertion, the rivet is too long, 
cut it with the cutting pliers 
or nippers (Diag. 135) to x \. of 
an inch projection, which will 
provide sufficient margin for 
“ locking” the rivet with a 
few blows from the hammer. 

Washers in combination 
with the rivet are unneces- 
sary in small work, unless a 
special construction or deeo- 
1 * 35 — Cutting the* Rivet with Nippers. t rative treatment is desired. 

If accidentally «? rivet hole 
is pierced too large, it may be elosed slightly by stretching 'with the 
hammer, while resting the metal solidly on th& bench anvil. 

The Rivet and how to make it. —As rivets may be obtained in various 
shapes and , sizes, it, is quite practical to purchase those agents. 

Educationally, however, their 
production has a certain value 
to each student. 

The rivet is ’p r °duced by 
roynding up an end of* wire 
with the ( file,, dipprng it in the 
borax paste, and concentrating 
the blow-pipe flame towards its 
surface until the rqet?l shows 
signs : of fusing; 'immediately 
increase the flame, and raise 
the vCire to a perpendicular position, until a sofc: butyet head is formed 
(Diag. 136). f 

The rivet yiay now be cut to size, and the head trued up, if required, 
with the* Ving or perloir punch, while renting in the riveting stake 
(Diag. 137)., Rivet-making will be # * unnecessary in the baser metals, 
owhig to the ifnlimite^ chbice provided, but in the precious metals 
sizes and shapes are not easily obtained. 
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THE RIVET ; /rs £AS'£ yW/) ADAPTATION 

• 

Their use in the construction of a Box.— Many dainty boxes of varied 
shape ancf size, yet simple in construction^ may be produced by the 
direct applicayon of the rivet independent of solder. Diag. 138 is a 
typical exatnple *f their exclusive use in the binding of a bcyc. 

The sheet metal* is fifst set out in # plan, and cut direct with the 
shears. It is then drawn down t<\ right angles with the wooden mallet 
over the face of the beck iron, or similar square stake. The riveted 
corhers supplant the use # of solder; v>hile the joint can be made from 
a wire and suitable tube, produced by wiring a strip of metal, as fully 



Diag. 137. — Rounding up the Hca 3 with a lYrloir. Diag. 138 — lV»x with Riveted Construction. 

explained* i* .Chapter XI. (Diag. i2£), and finally secured to the bo£ 
by the agency of small ri^ts. % 

For box«s not exceeding io inches, in the baser metals use sizes or 
22, Birmingham Wire # Gauge. In gold or silver use sizes 8 or 9, 
Birmingham Metal Gauge. • • 

Stamp Box (Practical Exercise) (Diag. 139). — Silver, brassier copper 
may be used in the execution of this work. 

Approximate size 2 inches by ?J inch, t by J inch yi dbpth (inside 
measurement). If in silver use size 8, metal g^uge, and if in the baser 
metals size 22, Birmingham Wire Gaugje. For the combined corner 
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and foot employ a slightly heavier size (9 in silver and 20 in brass 
or copper) 



T>ia£. 139. 


Commence wt>rk,by accurately setting oqt the various details on the 
sheet metaL , 

'If in silver, *first cut a paper card, a and b, which will provide a 
reliable guide for the quantity of metal. 




THE RIVET ; ITS USE AND ADAPTATION 
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The straight shears will cut the main lines ; rise the piercing saw for 
the more intricate details. 

After cutting the straps which form the ‘corners c, give the centre 
line oh the* ob*v^rse side of the metal 
a fairly deep incision with the large 
straight tracer. 

Rest the metal during the above 
process on the lead block, or secure^ 
it on the chaser’s pitch-bowl. The 
groove resulting fron> the outlining 
must now be 1 .opened” slightly with 
the sharp edge of a half-round file, 
which will relieve the “'tension,” and 
allow play for the metal when drawn 
ov£r to fit the corner. Anneal the 
corners before tapping them over as 
illustrated at d, Diag. 139. 

Smah «off metal clamps may be 
inserted in the vice to save the metai* 
from bruising. After the correct shape 
is attained, finish the edges to a smart 
bevels with a smooth file; afterwards 
mark off the position <af th£ rivets* and 
drill the top and bottom holes. 

The projecting decoration of squares 
on^the box m&y now be “ tapped ” o% T er 
on a stake, and finally closed down with 
a light blotv fro™ a.steel planishing 
hammer. • 

With the edges*complete, place on 
one cori*er # ^nd accurately mark off the 
position of the top and b#ttom holes? 

Drill ope hole and rivet the corner 
into position. On^e se<?ure, the remain- 
ing holes can be easily drilled and the 
rivets inserted.* 

The bottom of the box # (if in the baser metals) # may be stft-soldered 
in, or secured with the bottom ri^et. A curved section gf thin metal, 
e, hammered hard, may be sprung in to # faci]itate tht removal of the 
stamps. 



Detail of Diag. 139 l), 
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The joint f may be' made by wiring, but for small shuttings of this 
type finely drawn tubular wire, or chenier, will make a smarter finish 
(see Chapter XV.). 

In making the joint, fit it perfectly between the ov&r-lapping square 
decoration (i)iag. 139 g), and either rivet or ‘solder it to the body and 
lid of the box. The pinning* of the joint may be left till the final 
finishing of the work. 



CHAPTER XIII 


SEAMS fvND JOINTS 

In all constructional work in sh^et metal seams and joints are 
necessary, unless when the object is spun ( 5 n the lathe or beaten from file 
flat* circular sheet. They are of various kinds to meet the requirements 
of the work, and tnay be hard or soft-soldered, riveted, welded, or 
bound by over-lapping. 

The geqeraj methods are erabnfbed in the following list e 
- # • 

The Butt of Parayel Joilit. 

The L#p or Interlocking Joint. 

The Counter-sunk Joint. 

The Riveted Joint. # 

The GrobvecUand Double Grooved Joints. 

The Paaed-down or Wrought-down Joint. 

The Scarf or Wedge Joint. 

Their Application. 

The Butt or r'arauei Joint (Diag. 140) is used generally in silver- 
smithing and jewellery work. If soundly applied, it will be found a 
reliable bar^soldered seam, and capable of considerable strain. A tub® 
of metal bound with this* joint may *be wrought on" thfr stake with the 
mallet or steel hammer without danger of giving way. # . 

When the sean\is sdfft-soldered it is naturally less robust, and mfty be 
used only with the baser metals at parts wljere no special strength is 
demanded. • • # 

To realise successful rg^ults with this joint, ayn dt carefully fitted 
seams slightly “burred” with the edge of a half-round file (Diag. 141). 

This special preparation will ensured sounder cohesion of* the 
separate parts wjth the solder. 
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, • 

The Lap or Interlocking Joint (Diag. 14 2) is chiefly used in the brazing 
of copper, brass, German silver, and kindred alloys. « 

The seam is prepared by filing the adjacent metal to a knife edge. 



One edge is now carefully divided into*equal parts^ and % slit* into J-inch 
sections with the shears at right\ingles to tho metal (Diag. 143). 

The laps are now lodked above and‘belo\V alternately until the seam 
is complete (Diag. 144). 4 



If the joint appear operl, rest it solidly on a tapering t round stake and 
close it v^ith* a few light blows from the mallet previous to soldering. 
The joint, carefully fitted, must rfow be ‘secured with iron binding 
wire, well charged with the borax, and soldered as already described in 
Chapter X. * 
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After bailing out, remove all surplus solder with the file. Any undue 
unevenness may be smoothed ofT with a light application ol the small 
steel planishing hammer, with the seam resting solidly on the stake. 

The aboVe se 3 m will prove the most reliable for all enamel work. 

The Counter-sunH Joint will maintain a level surface of metal after 
soldering, combined with an increased strength. 

One edge is bent to a right-angled step of a depth equal to the 
thickness of the metal ; ihe other edge, resting on this step, gives a 

level surface when soldered (Diag. 145). 

* 



Dul\ 145. Tlu C »unlri-sunk Joint., 


•This form of joint is generally applied to soft-soldered work only. 

The Riveted Jcfcnt consists in lapping one surface ol metal above 
another, and uniting the separate parts by thv insertion of rivets, as fully 
described iji Qiapter XII. (Diag. i|6). * 



Diaj^ 146 — Riveted Joint. 


The Grooved Joint unpins the drawing of one metal edge over and 
under the other, as illustrated in Diag. 147. 
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I )iai^- 147 — ( Iiooved V»int. 


The edges, previous to soldering, are closely hammered together 
with the # mallct. A small piece of soft solder is then “ sweated ” into 
the seam for greater security. 



I)ia^ 148. — Doiildi -grooved Joint 

• . * 

The Double-grooved Joint (Diag* 148) is simply the compound treat- 
ment of a grooved joint. If properly ex^ecufcd, the 'solder may* be 
dispensed with, as the joint should be already water-tight. 
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« 

The Paned or Wrought-down 'Joint is extremely serviceable in 
securing the flat bottom of a flower pot, box, or similar object (I)iag. 149). 
In its application, soldering may be dispensed with. , 



The Scarf or Wedge Joint resembles the butt joint, Only its edges 
are sloped at a tangent instead of bejng cut ‘at right angles. It is mainly 
usecKwtien *he metal is of a heavy gauge. # 4 

* 1 * 



< Diag. 150. — The .Scarf, or Wedge Joint. 


•CHAPTER* XIV 

RAISING SJIEET METAE 

The process of working sheet mbtal into hollow vessels of» varied shape 
and size demands complete mastery ^n th,e use of the wooden doming 
maljet, and V-shaped horn tip (Diags. 28 
and* 1 51). # 

Wonderful and exclusive shapes are 
possible in metal with this process when 
in the haccfs of a competent craftsman. # 

With care, regular annealing, *md skilful 
manipulation of the ipallet and hammer^ the 
metal can be modelled and stretched from 
size 25 , B.W.G., at the base of t he vessel, • 
to size 18 at the rim, \tfhik* similar results 
are obtainable with tho precious metals. 

Communiop plate, bowls, and cups are 
convnonly treated in this fashion to provide % 
weight and ^strength at the rim, “also to 
obviate the application of a mounted wire. 

Diag. 152 will convey varying forms evolved 
from the circle exclusively. The possi- »-«• .s.-Ai^iiunofiheiion. 
bilities offered by this process for # work », ' 

in enamel are invaluable? owing to the entire absenc? ot a seam or 

solder. • •* , 

The Tools required for this work are the doming maHet (DiagJ. 28), 
the V-shaped wooden mallet, or the horn tip (Diags. 151 and 153)., 

A solid leather sand-pad, or a tree-block about 2 feet in height with 
hollows of varied shape and depth cut on its surface, wifi prove a 
valuable accessory (Diag. 154). • # . 

Cow’s tongue stakes are the best surfaces for raising hollow sha'pes 
(Diags. 155 a andu). On these tools small hollows, large bowls, or cups 




So 
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may be wrought with equal facility, while they may be utilised in vaiums 
wavs for different shapes, if secured in the vice at varying angles. 



Piag. 152. — Forms wrought fiom Flat Sheet Metal 


A flat, ciicular bottom stake will prove a useful tool in levelling the 
sole of a hollow vessel, or, as a substitute, a flattened poker-head may be 
used (Diag. 156). 
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A horse # (Diag. 157) with several small heads, a, h, c, and d, will be 
found of great service, especially in the final planishing of the work 
with the steel jammer. Several 
hammers (steel) *)f the shapes 
suggested in Diags. *9 and 158, 
will De necessary to complete the , 
stock of raising tools. 

The Metal Gauge. In ^raw- 
ing up small objects use size 22, 

B.W.G., brass or copper,* and for 
similar work in ‘gold or silver, % 
sizes 7 or.8, metal gauge. 

Larger vessels will demand 
greater strength, therefore use 
size 20, B.W.G., iy the baser 
metal, and sizes 9 or 10 metal 
gauge for the precious metals. •Im,^ 15.; —Drawing up wuh the V-shaped mallet. 

The uyifbrm thi<«kness of the # 

metal is entirely in accordance with* its treatment while under the 
hammer of the craftsman. T*his ability c^n only tie attained after long and 



patient practice. *ln cutting the 
metal for the raising of a bowl, cup, 
or similar form, the approximate 
size may be realised by keeping 
thecircleof metal a shade less than 
the qonabined diameter and depth 
of the vessel. If a thick metal is 
used (as in tlie bealing*of a bowl 
from a medal), naturally !i smaller 
surface will be required than if 
wrought tfn#a.thin medium. Use 
a steel hammer for this putpose. 

The Process.— Cut the desired 
circle with care <*nd Accuracy, 
improving any irregularities of 
line with the file before commenc- 
ing the working of the metal 

From the centre of the circle 



draw lightly with the steel dividers two or thTee <*oncentric lines, allowing 


the inner circle a*diameter of 2.J to 3 inches (Diag. 159). 
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With the metal disc resting loosely on the sand-pad (l)iag. ( 160), or the 
tree block (I)iag. 49), deliver uniform heavy blows with the wooden 



Dm- 1^5 \ pj)K mil; ( ov\ ’ Tungue Si.iki . s Du- 156 IJottom Si.iki 

doming mallet (as illustrated), commencing at the inner circle and 
working in circles outwards till within i inch of the cuter edge The 
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disc will now have assumed a form .similar to Diag. 161, irregular at the 
edges, with*signs of buckling, also tight and springy. 

Annealing must now be resorted to, afterwards quenching the metal 
in the sulpburfc fickle if silver or copper, but allowing gold, brass, or 
similar mediums to cgol slowly. • 

Any parts of the edge, if puckered, may be brought to a level by 
resting it flatly on the bench artd tapping them out with the flat 



end of the woodeij maltet (Diag. 162). Continue the abov£ processomtil 
a uniform saucer-shape is evolved. 

Never beat down the inner circle ; this precaution will ensure sufficient 
strength to carry the foot, <jr shaft, if it be intended for.a cuppdr similar 
object. The work, after annealing #nd attaining the shape in Diag. 163, 
will be wrought on the cow’s tongue stake wijh the V-shaped woQden 
mallet, or horn # tip. The circles as guiding lines will now be drawn 
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practice* will be afforded if the student works to a fixed shape and size, 
the necessary accuracy imposed by this method proving h valuable' 
training. 

Templates in cardboard or zinc may be introduced 'in Xcsting the 
accuracy of fnc various shapes attempted (l)iag. 1651 

The mouth of a hollow vessel may be brought to a perfect level if, after 
drawing the marginal line with the-calfpers, and cutting the surplus metal 
with the bent shears, it is ground with a rotating action on a fiat sandstone. 



Exclusive Shapes or decorated forms, with large bold circles, ovals, or 
fiuted sections (Diag. 166), may be easily wrought from the inside of the 
vessel. The object, i 5 large, may bo secured or^ a bed of warm pitch ; or 
excellent results are possible on a thick surface of modelling - clay. In 
this process *v<ork mainly with wooden or horn, tools, and anneal the 
vork at regular intervals 

Good results and uniqilc shapes are more easily attained by the 
manipulation df tools and material only. 

Vanishing. -Diag. *167 constitutes the final "surface finish of the metal 
with^ he steel hammer, after yhe required form has been fully realised 
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#7 

Jts application will result in a delightful hammered texture, combined 
with additional hardening and strengthening of the otherwise soft metal. 

In planishipg, have the metal and tools perfectly free from grit, also 
rest the work on»the most suitable stake to ensure solidity. 

The application t)f the hammer will require a stiffening of the arm 
at the wrist, and a perfectly level blow, otherwise objectionable blemishes 
Irom the edge of the hammer will result. 

"To the young studenj this process is occasionally disheartening ; 
however, if first attempts are applied on a small piece of scrap copper, 
this apparent difficulty will be much simplified 



Concise Rules, Lxefcute the raising process entirely with the wood or 
horn tools, and reserve the steel hammer for the final planishing, unless 
in elaborate shapes, or fine mouldings, when the Jieavier tool may b£ 
necessary. • * * » 

In sinking a hollow vessel avoid overdoing the proems, the metal 
is more apt to be •weakened by blocking down than with .drawing <tp on 
a stake. 

* • 

Diag. 168 will provide several shapes on simple Ijnes specially 
adapted for the young student. # • 

Lathe Work, although mainly applied to the spinning, of light and 
cheap commercial ware, is a process worthy of Jthe craftsman’s attention. 
By its agency (jircular vessels may be turned or trued up on a wooden 
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block secured to the fa'ce plate, or various wires and mouldings may be 
executed. 1 

Circular castings of feet, terminals, buttons, shafts for keys, or similar 
work can be readily cleaned by its application. • 

Knurls of various designs may also be applied t<; the metal while the 



object revolves or. the lathe, while tor drilling or buffing # it is a useful 
agency. , * ’ * 

Bruises qr other Defects occurring on a vessel, where its form will not 
admit application front the interior, may have tlfe bruise removed by 
soft-soldering a loop-shaped strap of metal immediately over the blemish. 
The vessel must now be held firmly, and the depression steadily drawn 
forward by a carefuCpulling of the pietal strap. ’ * 

r (• 



* CHAPTER XV 


tV I RES AN H WIRK-DRAWINO 


Drawn Wire and its adaptation* decoratively presents a tydde field for 
study, with a wealth of ideas. From* the round, # half-round, square, pr 
triangular form unlimited combinations may be .evolved by the thought- 
ful student, while various metals may be interlaced for the attainment of 
unique effects. 

From the crude ingot the metal jnay be forged with the hammer, and 


by gradual drawing 
and regular anneal- 
ing it can be reduced, 
to a filigree. 

Tht Necessary 
Tools for this pro- 
cess are the draw- 
plates, draw-tongs, 
or . strong pliers ; 
through their appli- 
cation lighf wire, 
from i of an inch, 



Dial*. 169. The- ilra\*ing of Wfte. 


may be successfully drawn (Diag. 169). Larger and more ambitious 
work wiH ^demand the use of the draw-bench, roUing-mill, lathe, an4 
swage-plate. Their uses,* however, t*o the individual v;*orker will only 
be occasional, when a specially heavy wire or exceptpyial form is 
required. 

The steel draw-plates have various graded holes of several shapes. 
Two draw-plates will be necessary, one lof moderate size,£nd the other 
for filigree wire. An additional plate of square, ^alf-round. and tri- 
angular sections would prove an acquisition. The rollers are useful in 
the flattening of round wire before twisting, or,in preparing it for other 


decoration. 
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A silversmithing hammer (Diag. 1*58 a) can be used for this purpose, 
but in its application care must be exercised to avoid irregularities 
The lathe is mainly employed in turning down solid wjres on vessels 



1 >1.1^. 1 70 —1 >ia\\ -hi ndi .uul Plate. 


of gold or silver ; gravers, scrapers, and otfwcr turning implements being 
required in this process. • 

The draw-ben.ch «and swage (Diag. 170) may be w r ou^ht in conjunc- 
tion with one another. * , , 

lVe\y wires and mouldings may be cut on the swage-plates with files 
# • of various si*'es«(Diag.' 171). Being 

of mild stdel, they are very adapt- 
^ — able. 

« * I Diag. 172 will convayUhe many 

M r I * possibilities for decoration on wire 

I with a simple plain seotion ; ehas- 

1 . ^ mg tools nSay be employed in all 

171 -Cutting Wi,c Sections manner of ways to give enrichment 

„ * to the metal. Beaded wires may 

be produced from dues (see Chapter JCVII). • 

The Process- After forging the’ingot of wire to a lairly unilorm 
thickness of a ] of an iuch/the point must be smartly tapered with a 
rough file (to provide a grip) and “threaded ” into the most suitable hole 
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173). A slight application of 
at regular fntervals the wire must be 
It a heavy, wire, the tapering 
point may be forged while hot (not 
red-hot, or it will* be liable to 
bre!ik). Quench silver or copper 
immediately alter annealing. 

Arrange the wire in a coil (as in 
Diag. 5 3) during annealing, and play 
the flame lightly. Filigree wire 
must be of purs silver or it will 
be liable to snap in the draw-platV. 

Fine* tubular ware, or "rhenier," 
may be formed in the draw-plate, 
or cloming block (Qiag. 174 \ and 
);). First model the tube in sheet 
metal as described in “ wiring ^ 
(Chapter ,X % 1 ), keeping the breadth 
of metal three times the diame^ei 
required. File or .cut one end 
obliquely as in l)l*ag. 175, and insert 
a “threading” point of solid wire,, 
previous to pulling it rh rough tlu* 
draw-plate. * . 

A few applications of this pro- 
cess-.wi.il perfect the tube. if used 
parts of the tube before soldering th 


tallow will ease the pulling, while 
annealed. . 



I >1.1 ij 2 Wiic (Various 1 01 in 4. 

as a hmg£, < aretully fit the separate 
t?m to the objec t. 



I h.i” 173. — “ Thieaihnti ’ ihr Wire. 

» 

« 

Hollow Tubes may be curved by filing the cavity with soft lead or 
warm pitch, also by packing tightly with sand, afterwards bending thfem 
over a wooden mandril 
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An application of whiting paste (\fcell dried) before inserting the lead, 
etc., will ensure a clean- surface when the medium is melted out. 




A • Dia^. 1^4 —Chenier. B 

Solid or Tubular Wii*e may be hardened and strengthened by resting 
the metal on an anvil and applying light, rapid hamrrter blows. 

Chainmaking is practically the result of winding the metal, in wire 
form, over mandrils of various shaped This branch of thi 1 cr?ft provides 




* Di.ui 175 —Development of the Tub#. 0 


many opportunities to the craftsman, hand-wrought chains being a 
^decided exception. # • 

The following dtagrams present? several diverse treatments of wire in 
relation to chainmaking. 
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How to make a Drkw-Plate. — The* student, if desirous, may make a 
draw-plate from a mediym-sized flat file. * 

Reduce the temper by annealing and gradual cooling, afterwards file 
or grind it to a smooth surface. • 

The position of the holes may now be spaced off at fixed intervals 
with a centre punch, and numbered in rotation with a small tracer. 

The holes of graded §ize may now be drilled, and slightly counter- 
sunk at one side to admit the wir£. # 

If difficulty is experienced with the drilling through the want ol an 
efficient lathe, or upright drill, any jobbing smith will execute this work. 
If several square, oval, half-round, and* triangular holes a /e pierced, quite 
a serviceable ^raw-plate will be acquired. 


Various Adaptations of ulain and i^ecor^tf.d Wire. 




Diag. (77 — Silver Shoe Buckles with Plain Round Wire I>ecoiali#i 
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CHASING IN GOLD AND SILVER 

Chasing is the finest embellishment 'possible upon a ‘metallic surface 
with a hammer and chisel. 

• It is mainly applied to gold and silver cups, bowls, shields and 
trophies, or in the production of innumerable small details in jewellei^y. 

To Excel, practise assiduously at various types oi work in bold and 
bas-relief, and on various metals. 

By this method only can that instinctive touch be attained which 
stamps the master hand. « * • 

For choice, heraldic work presents tbe be$t practice, by reason of its 
wide scope, and strong, decorative features. . 

•Lettering of various kinds is valuable, as requiring accuracy and 
confidence iji the exercise ofnhe punches. 

The Punches required are similar to thfe repousse tools, although 
smaller in surface and more numerous. Their cutting edges are also 
considerably sharper to ensure cleaner outlining. {Chapter VI 11 . 
(Diag. fjp) will provide a bet/er realisation of* these tools. * ♦ 

Other Requisites. — The chaserV iron pitch bowl, \\ith wooden 
triangle, or leather colter, Chapter III., Diag. 23, is f an indispensable agent 
in the work, while the repousse or chaser’s hammer may be classed of 
equal importance. Fairly hard pitch must be used to provide the 
necessary resistance required in the finer tooling. * 

A small piede of chaser’s wax will prove ifseful in ascertaining with 
a “ squeeze ” tfie relative heights and general effects of the parts in relief 
from* the obverse side, while the work is in prGgress (Diag. 192, 
Chapter XVII.). * 

The \fl/ax*may be prepared from the recipe arid directions in 
Chapter AX. (carefully noting the difterence 'between the modelling and 
casting wax). 4 * 

Several snarling irons, for embossing figures or similar ornamentation 
on a hollow vessel, are necessary (Diag. 71). • 
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The Process is akin to working in repousse, *>nly on smaller and 
much finer* scale, the methods ol holding the hammer and punch being 
exactly alike (see Diags. 4 and 5). • 

Standard, sflver will respond ircely to the manipulation of the tool : 
being like copper in # character, it may be worked similarly. •Pure silver 
in capable hands may be wrought as willejd, its ductility being adaptable 
for fine detail, and undercut parts ia bojd relief (I)iag. 1X2). 

fhasing in Gold, and espe- 
cially 1 5 -carat and under* is 
beset with greater difficulties 
than in any other medium, 
owing to its liability to crack 
if impro}K!rly wrought. 

To minimise this danger, 
scrupulously avoid cutting the 
surface “ skin ” of #the metal 
with the tool. Fix the outline 
of the •design # by merely in- 
denting ft with a sftiall, blunt, 
hollow punch or dot, as illus- 
trated in Diag. 1 83. Reference 
to Chapter \ T . will refresh the 
mind on this process. 

The “ doited” impression 
will be easily followcd*tfn the 
obverse side, ^nd* will serve 
as in 'efficient guide during Ul , lg . lS , 184 ' vhve " K 

the work of embossing. 0 • 

Never permit tfie^pld'to become hard or Springy, but anneal it 
regularly after each fresh application of the punches. If cracks occur in 
chasing, yse gold solder. Small holes or open cracks will require 
“plugging* with a thin wedge £>f pl*ite, or gold wi 1 ?e (Diag. 184), after- 
wards soldering. Keep tl?e pitch during work slightly warm, especially 
if modelling the metal, f>ut perfectly cold if incising fine lines or tooling 
delicate detail. * 

In chasing, particularly avoid all matted grounds, hair upon animals, 
feathers upon birds, etc. These are foreign to the decoration of a 
metallic surface, and are merely ^he outcome of* misdirected crafts- 
manship. 4 • * 

Perloirs, hair-mats, running mats, and freezers are tools which* the 


ilL 
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student may rightly avoid. Their uses artistically are limited ; they are 
only of real service in the retouching of castings, Chapter XX. 



Jn applying the tools to gold or silver, aim at attaining the desired 
effect in a direct and masterly manner, otherwise the chasing will 
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assume a hard and laboured effect. .Small chasings when completed, may 
be released from the surrounding metal by incisjng a deep and clearly 
cut outline wijh a fine sharp tracer, while the work is perfectly cold. 
Then trace «th is outline with an equally fine cutting chisel, hammering 
quickly, and guiding the punch slowly throughout the Vork. The 
piercing-saw may also be used*in place of t he chisel, but its use in certain 

o JLi v * ▼ 
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a I i8q.— Tool Impressions. 

• • 

work would weaken the metal edge, # and detract from the height of the 
object. . |t 

Chasing, its Adaptatfbn. — As a decorative branch of th» craft its lises 
are indispensable, small figures, flowers, and leaves being produced with 
ready facility. • # 

Figures or similar objects may be chased in hajves ; theif cut them 
out carefully, file level, and mitre Aem together with i£nn binding wire 
before soldering (Diag. 185). # • 

Observe, a small vent or air hole must be left in all hollow work I hr 



100 EDUCATIONAL METALCRAFT 

( \ 

work, after soldering, may require retouching with the punches, which 
will necessitate the filling of the object with pitch in the form of narrow' 
rolls (I)iag. 186). 
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I)iag. IQO-— Tool Impressions (Adaptation). 


To preserve the original crispness in fine chasing, omit when possible 
the annealing process, as the softening action of the fire slightly deadens 
the texture knd quality of surface. 

Carving in the solid metal will serve as valuable practice in the use 
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of the graver and cutting chisel* combined with the piercing saw. 
Diag. 187 is sawn, carved, and chased direct from*a piece of solid wire. 

The bulk bf # metal required may be obtained by melting it in a 
crucible or hollow of a charcoal block, and forging to size with a 
harpmer. The outline of the lion (side elevation), a, may now be drawn 
on the metal, and cut with the fretsaw (on the rough), b. 

flow grease the object well, and fix it on the pitch bowl, when it 
may be chased, and carve*! until it atfains the correct proportions, c. 
Now remove it from the pitch and clean by annealing. The wooden 
clamps (Diag. 188) will r*etain it in^position, without injuring its surface 
while the fretsa\V and file separate the limbs. Avoid over-doing the 
tooling, aim mainly at strong effective^touches. • 

This process will facilitate the use of enamef on an entire figute, 
whereas similar work if cast would not prove soYeliable. 

The above process may be simplified if the first model is cut from 
thick lead as a preliminary exercise. 

The .small ipodel thus acquired *may servd on a future occasion as a 
matrix in # casting (Chapter XX.). • 

Incised Tooling. — Diag. ,189 Bepresents a sijnple yet effective style 
of decoration. It can be clearly studied from the. old pewter in our 
museums. In addition to heraldic. devices, these "blind" tooling effeets 
provide excellent samplers of the creation Y>f pattern and design from 
tools and material only. Dfcig. 190 will convey their application in flat 
decoration 



CHAPTER XVII 
* * 

SIMPLE PI E-CUTTING 

Die-Cutting. While undesirous of fostering the mechanical regularity 
of commercial work, there exists here a* quality of surface and beauty of 
line ever worth striving after. 

Excellent examples of this treatment may be studied from the old 
coinage in our museums, which present typical features of soft, 
undulating surfaces, decorative lettering, and pleasing outline, all in 
marked contrast to many of the modern productions. , 4 * 

The Various Metals. -Dies op small punches (for blind tooling) may 
be cut in mild steel with drill, Cutting chisel, and graver. They may 
also be cast in bronze or' iron to jneet the requirements of certain styles 
of jvork. , 

Cast-iroq and bronze dies are easily and cheaply produced, although 
their durability is limited compared with a die of cut steel (Diag. 191). 

The Process.— The making of small punches* (Diag. 191 a) suitable for 
impressions as ip “'blind tooling” decoration will afford a perfect intro- 
duction to the more difficult process of die-tfutting. ' / 

The^surface of these tools may vary from a i inch to a J jnch square. 
As in p\inelv making, anneal the steel before commencing the work. 
The outlines may now be deeply incised on the previously levelled 
surface, and the ground gradually sunk to the required level with the 
e raver, drill, and chAsel. • * * 

Squeezes in wax (Diag. 192) may be taktm as the work proceeds, 
also stampipgs can be tried on soft sheet lead. The tool face, i*n finishing, 
may receive aefirst application with water-of-Ayr storfe, and a final polish 
with emery. , 

The tempering of the punch will be executed as directed in Chapter 
VIII. A\foid making it too hard. o 

The Steel D^e may be proceeded with on similar lines as the punch, 
only on a much larger scale.’ The services of a lathe and a good upright 
drill will be helpful in cleaning out the deeper parts of the die. 
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Use a block of mild steel, in siza from ij to 2 Inches by inch, with 
a slight taper as illustrated (Diag. 193). # 



•Dug. 19 1 . — The “ Strutlifi^" Medal, m Gold 
Design^ by Anu%Macbeth 


The “spread’’ af the base will provide greater strength in the 
“ striking.” • • 

A matrix of the wcirk, modelled in plasticene "or clay, vrith a corre- 
sponding cast in plaster from its surface, will provide an excellent guide 

• • 



Diag. 191 \ . — -Stamp I'unclit". 


• • 

to the various heights and depressions of the decoration. # Transfer the 
outlines of the design to the steel with a “ stitched ” line, # afterwards 
incising it deeply at the necessary points. a # • 

Trench the main depressions with a suitably drill or die-sinker’s burr 
(obtainable in various sizes and shapes). With the general details paved 


1 
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out, employ the hammer and cutting* chisel in modelling and smoothing 
off the remainder of the; work. 

Use the chaser’s wax as previously directed, and. compare the 

different surfaces hs th£ work pro- 
ceeds with thh original model in 
plastlcene or clay. 

Fine lettering or similar en- 
richment may be incised with 
the graver and a sharp outliner. 
Smooth and finish the various sur- 
faces with emery, pumice, and 
water-of-Ayr stone. 

I" his final process must be 
cautiously applied, otherwise the 
irreparably lost, through excessive 



Diag. 


> 2 - * Diag 193 

the “ tooling 


may be 


charm of 
finishing. 

Before tempering the di/?, an impression in soft lead may be tijken, as 
in punch-making, to test form and height'. , 1 ' , 



Diag. 1 94-f- Position of Die m Striking. 




* Dfag. 195. 


In directing the blow from the heavy hammer, rest the die on a solid 
block of mid, a, while a similar block, b, is placed above the metal to 
receive the blow (Diag, 194). / 

^mall steel dies of this type will be useful in the production of 
beaded or similar fancy wires. 
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If an ingh or more of the desired pattern is sunk on the face of the 
die ; the plain wire may be moved along to receive the impression with 
each hammer btow (Diag. 195). 

The Cast* Die for certain types of work is a most convenient agent. 

^ matrix, Chapter XX., is modelled in wax or clay to the required 
design. A hollow mould in *plast^r-of*Paris is taken off its surface, 
and.built to the form of a die with additional plaster. When thoroughly 
dried in the oven, give the *die pattern a»thin coating of shellac varnish, 
which will supply a hard and smooth surface for the sand mould. It 
will now be ready for reproducing in cast-iron. 

Diag. 196 illustrates the cast-ifon die with two halves of a small 
handle. The sheet metal is wrc 5 ught into shape over the# face of the 



Dug 196 -fast-iron Dits. 


die with the wooden raallet and horn tip punches, annealing regularly 
as the metal hardens. A cast in lead is now fcak$n from the die 
(Diag. 197). * . . 

A thick cpllar of damp (not wet) modelling clay will serve as a wall 
in retaining the moken#metai. • • m 

Concave dies of various shapes and sizes, adaptable for “ striking ” 
salts, bowls of spoons, ink-pots, etc., may easily be obtained by the 
above process. • \ 

The final blow is applied with a h*eavy hammer with the lead mould 
resting on the die, and the unfinished handle in between, wlycji will result 
in the metal being drawfl keenly to the shape of the handles on the die. 

The lead mould may now be removed, ^nd‘ the “struck” handle 
released. After Careful cutting out with the chisel, the twp halves may 
be filed and fitted preparatory to soldering together {Diag. 198}* 

The handle, after repairing of surplus solder, .will b§ filled with roll 
pitch, and all irregularities chased and finished with punches. • 

Large Flat Mouldings may be produced by cutting a template in sheet 
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metal and paring its shape on soft plaster. The mould may now be built 
and further strengthened with plaster : after this process send it to the 
foundry for a repeat in cast-iron. » 

A concave mould will prove the most adaptable, ahd admits rods of 
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wood or lead to be rested on the metal and driven i» with the hammer 
to the recesses of* the die. % . , 

For' special shapes demanding a limited production, wooden blocks 
may be* cftt tQ the desired mouldings, and the c sheet metal wrought 
directly over their surface 




CHAPTER XVIII 

JEWELLERY 

Jewellery, to be truly beautiful, must essentially be simple. A garish 
colour display of jewels and enamel, £>r other superfluous decoration in 
metal should be avoided. Flat or solid productiohs are also objection- 
able. Remember, metal is a pliable and sympathetic medium capable 
of great delicacy in 4 reatment, and harmony of contour. 

Each production should be an individual effort, and “repeats” are 
wisely discouraged. . • • • 

Tools* and material exclusively shoidd dominate the early “motifs” 
in design. By this method vm\\ the # student’s creative faculties be 
developed, while the mastery of “technique ” will lead to more ambitious 
result^. ’ • • 

In practice aim at versatility, working alternately at all the various 
processes which constitute ttie craft. # 

The following illusti'Uted exercises are specially arranged for the 
young student,* ancf introduce many outstanding features of the work. 

* • 0 

• Illustrated Exercises. * • • 

• • • 

Exercise i. — Various treatments of metal edges executed with the file, 
punch, graver, and ffet-saw (Diag. 199). 

Exercise* 2. — Simple forms in repousse attained by the use of a blunt 
dotting-punch, small trace*, and hollotv punch (Diag. 200)* 

Exercise* 3. — Plain discs, embossed to various forms^; .drops and 
terminals from flat*met^l (Diag. 201). • 

Exercise 4. — Square of metal, cut to a cujwe’with the bent shears, 
centre domed, fcnd the corners bent with the round-closed pliers 
(Diag. 202). ♦ ## 

Exercise 5. — Embossed leaf decoration, executed wki\ blows from the 
pear-shaped back-grounder (small), and afterwards cut out with a 
piercing saw (Diag. 203). 
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NOTE— The abo^e forms, in concave or convex sections, may be adapted for enamelling. 
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Exercise 7. — Leaves of different shapes obtained by the application of 
hammer, punch, and piercing-saw (Diag. 205). j 

Exercise 8. — Decorative effects on thin metal got by the use M the 
pear-shaped grounder, and small dotting-punch (Diag. ,20b). , 

Exen ises 9. — Various joints in detail (Diag. 207) , 
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Exercise 10.— Marginal decoration of sheet metal with dots in concave 
and convey form (Diag. 208). 

Exercise 1 r. — Spitals, and how tocnake them (Diag. 209). 

Exercise 12.— Car torches, knots, and garters, in wire and sheet metal 
(Diag. 210). * 
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Exercise 13. — The making of a snap or shutting (l^iag. 211 A, n, n, e, 
and f). # » 

Exercise 14. — Discs, of metal, decorated with simple rings. ^ The 
cavities may be filled with enamel or niello (Diag. 21 2).* 1 1 

Exercise 15. — Cuttings and rings of metal fused on a charcoal block 

to produce beads of various sizes. Rings of equal size if fused ^ wi 1 1 

< • 





. Diag. 213. , J, 5 


result in a uniform size of bead. Perfectly circular beads may be 
obtained by fusing in a smooth, round depression in tbs charcoal block 
(Diag. 213). 

Exercise \ 6 .— The placing of an abject on the charcoal block to allow 
the.fullest concentration^ heat (Diag. 214). 
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Exercise 17. —The flattening of £ bead with a hammer blow to a 
different form (Diag. 215). 

Exercise 18. -^Beating out a fused end of rouncf wire with a hammer 
to a leaf form* (Diag. 216). 



Diag. 218. Diag. 217. 


Exercise 19. — The adaptation of various details ^including jewels, wire, 
leaves, grains, and sheet metal (Diag. 217). * * 

Exercise 20.— Combining chain links by the use of “jump” rings 
(hard or soft solder) (Diag. 218). 

Exercise 21. — Various forms of chain links Irpm pierced, plaited, and 
'drawn wire (Diag. 219). 
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Exercise 22. — Small buttons, their preparation (Diag. 220). 

Exercise 23. — Various scrolls, single and compound, from plain and 
twisted wire (Diag. 221). 

Exercise 24. — The making of a hat-pin socket (Diag. 221). 



Diag. 221... Diag. 222. 


Exercise 25. — Scrolls, their adaptation (Diag. 223). 

Exercise 26. — Beaded and decorated wires produced by the application 
of various punches (Diag. 224). 

Exercise 27.— Spiral drops from thin wire (Diag. 225). 
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erase 32.— Wires soldered together at each end, and wrought open 
application o( the hammer (l)iag. 230). * 
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Exercise 33.— Spirals and scrolls from narrow straps of flat metal, or 
round wirfi flattened with the rollers or hammer (Diag. 231). 

Exercise 34^— Terminals from rings and beads tDiag. 232). 
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Diag. 237. 
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Diag. 236. 


Img. 238. 


Exercise 35. — Overlay decoration (Diag. 233)- 

Exercise 36.— Bar and ring attachment for # a pendant, made by 
combining the illustrated details (hard solder}; also cloak-clasp fittings 
(Diag. 234). 


1—2 
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iLxcrcisc 37. — e.oop and ring attachment for pendant, etc., made by 
combining ^vire, rings, and beads (Diag. 235). 

/u ercise 38.— Fused beads from cuttings or rings (Dfag. 236). 



I>iag. 243 Application of Pin To 




Dug 244 

Exercise 39.— Knots (various) in wire (Diag. 237). 

Exercise 40.-— Rivets in silver (adapted) (Diag. 238). 

Exercise 41. — Wire or bands of metal interlaced fo Torm a grille or 
• trellis (Diag. 239). 
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Exercise 42 .— Galesie decorations (various) (Diag. 240). 

Exercise 43. — The soldering of small details will be sifnplifi|d by 
grouping on a thfn tube of metal (Diag. 241). € 

Exercise 44. — Pendant, “ St. George and the Dragon/i introducing 
casting, chtsing, piercing, and enamelling (Diag. 242). 

Exercise 45. — The fitting of a brooch-pin (Diag. 243). 

Exercise 46. — Three methods of tvC i sting wire (Diag. 244 a, b, and c). 
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I)iag 247. 


Exercise 47. — The formation ot naii-rouna wire from circular holes in 
the draw-plktfe (Diag. 245). « t 

Exercise 48! — The ur>e of a pitch stick in chasing a ring or similar 
object <Diag. 246). * • 

Exercise^ 49*~~Squares, triangles, circles, fete., in metal may be 
grouped as illustrated (Diag 247). « 

Exercise 50.— Various plaits, twists, and other decorations in solid 
and* tubular wire (Diag. 248, Nos. 1- 14). 















CHAPTER $IX 

SFTTlNCiS, THFIH VARIOUS STVU'.s 

In the setting < 5 f stones, enamels, cameos, etc, there are certain 
recognised styles, varying from tile plain band of metal to the decorated 
and intricate claw, coronet, and “galeric” settings, all more or les* 
adapted to the shape and form of the jewel. 

Let the principal consideration be perfect form combined with a 
harmonious blending of colour. • 

This^hfect }vill be more easily# obtained* with the “ cabocfyon,” or 
tallow drop '‘cut,” \ftith its rounded contyur and quiet colouring. 

Appended are the principal stales as # applied to modern jewellery and 
craftwork. All ace siTbject to variation^ but orfginaljy are based on one 
or othe/ of these recognised methods. 

Close setting. * Pave*d setting. 

Open setting. Bezel or collet getting. 

Gipsy setting Wired setting. 

Crown setting. Roman setting. * 

“Galerie ” setting. Threaded and grained settings. 


The Close or Bo* Setting in its simplest form* is a plain* Band or 
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collar of metal, tightly ‘fitted and soldered to embrace ^be stone 
(Diag. 254). 

Ir^fitting, cut a strap of silver with the shears, sfze $ or 6, metal gauge, 
•and size 25 or 26 in brass or copper, Birmingharrt wire gauge. 
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In cutting, keep tfie band of metal a shade deeper than required 
(Diag. 254). ' ' . 

Anneal the metal <to soften, and fit it closely to the stone, also mark 
the exact position of the seam with a scratched line. 4 4 

Carefuljy mitre the seam, and bind it with thin iron wird 

A paillon or snippet of solder previously immersed in the borax 
paste may now be lifted with the tweezers and placed evenly on the 
joint. 

Rest the collar of metal during this process on a charcoal block or 
soldering wig (Diag. 255). 

Light work must be soldered with a mouth hlow-pipe. 

Apply the flame very lightly at first to absorb the m'oisture ; gradually 
increase and heat up the heaviest paft of the work, then concentrate 



the heat exclusively to the seam;* which will result in the solder flowing 
freely and producing a soured joint. 

Boil ( out when cold in the sulphuric pickle, then scouf thoroughly 
with powdered purtfice or bathbrick, afterwards rinsing in water and 
drying off. 0 

Any surplus, solder must now be filed away, and the collar trued up 
on a tapering stake *with a small malleWDiag. 256). 

Aim at a keen fit ; if too tight it can easily be stretched with a light 
planish from r. steel hammer, while resting the metal collar on the above 
stake. * 

Leycl the collar with a, few “ rubs " on the face of a flat, smooth file, 
and mount it, on a sole of metal, size 7 or 8 in sijver, and 22 or 23 in brass 
or co j) per.* 

Insert four i>otc;hesi with the edge of a file to prevent the binding wire 
slipping during the soldering (Diag. 257). 
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^rrange the solder along the seam as illustrated at a. 

When soldered, clean away all residue, and pie # rce out the centre of 
the setting wi^h a drill or fretsaw, with the exception* of a narrow rim 
or bearer to rest the stone (Diag. 258 a). 
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With the stone cajrefully fitted, and the metal polished, press it i^ito 
position with the brass pressing tool*(l)iag. 260). 

The three- corn'ered 'scraper may now be applied in wording a narrow, 
close bevel along the edge of the setting (Diag. 261 ),* afterwards 'using 
the burnisher for smoothing and completing the work (Diag. 262). 

Various foils may be introduced behind the stones in close settings 
to heighten the colour effect. * 

The Open Setting constructionally is similar to the close setting. 



Diag 262^ Diag. 263. 


The main difference lies in the breadth of collar required to allow a 
fretted decofaKon. A slightly heavier weight of ifietahwill be necessary ; 
if in silver, size* 10 or 12,. and size 22 in the baser metals. 

Thisi additional thickness admits of a small ledge or bearer being 
pared frorp # the inside of the band with the graver. The stone latterly 
rests on the ledge as illustrated (Diag* 263). 

A greater breadth of collar will be necessary for elaborate decoration. 

The piercing saw, drift, graver, and chisel may all be .utilised in this 
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W< Tl|'; aC f ordln £ t0 * the st y le of ornamentation anti transparency desired 
in the setting. Diag. 264 will convey various adaptations of this style 
Its success is dependent mainly upon the correct fitting of the stone, 
combined with a delicate treatment of the piercin- 



The Gipsy Setting is mainlv applied to finger rings, where its pro- 
nounced # and mystical effect is most desirable* 

Its e^fecuticfti cc*nsists in drilling or sinking a cavity exactly to the 
shape of the stone (Diag. 265). 



With a round needle-file or graver cut the metal surrounding the 
cavity, with the exception of the narrow rim of metal as illustrated in 
Diagi 266. Soften the metal and place the ston% well* into the cavity 
with the brass pressing-tool (Diag. 267). • * 
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The matting-punch and hammer must now be carefully appliec^ to 
draw the wall of metal slightly over’the stone. ' * 

If well greased arcd secured with chaser’s cement o$ a bullet, the 
stone will be less liable to chip during the process. ( , * 

Greater safety will be assured if an extremely fine rim is cut, and 
the stone set exclusively with the graver, thfee- 
cornered scraper* and burnisher. 

'Finally the metal must be nicely rounded off, with 
the stone resting flush with its surface. 

Ji setting a group of stones in this style on thin 
me,tal. it will be desirable to let thejn in from behind. 
By raising their exact shape in repousse (Diag. 268), 
and filing the embossed parts open to admit ihe 
sfones (Diag. 269), a perfect “flush” setting will be 
attained. A thin and perfectly 
fitting plate ol metal must now 
.be “ soft ” soldered from behind 
’ to 'retain the .^tones. A\ferwards 
finish off an}' surplus solder with 
thfe file, scraper, and water-of-Ayr 
stone. The seam* may be plated or 
lacquered to hide the solder, and 
* produce a uniform colour. 

For larger work rivets may be 

substituted for solder in the execu- 

* 

tion of this style (Diag. 270). 

The Crown, Claw, and “ Gaferie ” 
Settings (Diag. 27 1) fofm a grille or 
perforatedt-rail. 

The “ galerie ” wire may be 
purchased in entire length, but, 
s lacks the feeling of hand-wrought 
work (Diag. 240). 

The “er,own ” is similar to the 
claw setting, Adth its “ t claws” or “forks” of metal clutching the jewel. 

Th p. style is well suitevl for strong effect, or in larger and heavier 
work suqfy as dirk handles, snuff-mulls, scabbards, etc. (Diag. 272). 

Paved Settings suggest a delicate* harmony with the metal and jewel. 
A “bed” or trench* is £ut with the graver or chisel, suitable in siz$ and 
depth to the stone (l)iagt 273). * 
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Ground the line of the stone an incised line is cjut (Diag. 274) ; after- 
ward slopS its edge towards the stohe with a scorper (Diag. 275). 

After smoothing and polishing, the stone is inserted, and the narrow 
metal fim wrought evenly over its edge with the scraper and burnisher 
(Diag. 276). 

Bezel or Collet Settings, as iheir names imply, are similar to a close 
setting, only much deeper, and with*a slight taper towards their base. 




A narrow bearer may^be cut, or small wire sol<?£red # in, to bed the 
stone (Diag. 277J. 

In its execution.use «ize 10 or 12 in silver, as the pierced or carved 
decoration demands a fair strength of material • 

Wired Settings are mainly an exclusive ‘application of the* metal 
(principally wire) to obtain unique effects. • • 

In perforated jewels, beads, etc-.rtieir use is indispensable (Diag 27S) 
R®man Settings are principally used in setting flat stones, seaK or 
'similar panels. , 
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1 he stone is first tedded on a suitable bearer, previously cut with 
the graver. A narrow groove is then cut, and the remaining thre^ia of 
metal (Diag. 2;o)\:arefcilly wrought and burnished over. 

Circular settings may be turned on a lathe to thl desired size and 
shape. % 

Threaded and Grained Settings are ^applied to suit low set or 
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closely grouped stones. A shallow bed is first drilled to their exact 
size and position (Diag. 280). 

With a sp 1 tsticker, # or smalt, pointed cutting chisel, a tiny sloping 
cut is 4 inserted between each stone (Diag. 281). A sijiall magnifying- 
glass may. be* employed in this work. • 

The resulting “peck” of metaU (well annealed) is now carefully 
modelled, and bhrwishbd with the graining tool, until a dainty, circular 
bead locks the stone in position (Diag. 282 a and b). 
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\^iag. 283 will suggest several varying applications. 

Cement Settings.-- : ln certain types of work the ugc of a cement is 
quite permissible js an aid to a setting. * 

Th£ well-known Armenian Jeweller’s Cement will be found per 
fectly reliable for that purpose. * 
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The following proportions will provide a strong fixitive. 

Take 4 or 5 pieces of gum mastic, and reduce tl\pm to a thin gum In 
sufficient alcohol, also ah eqqal quantity of* isinglass previously softened 
in water ; .latterly add a/qw drop;* of nitric ^ 

acid and a little whtfe of an # egg. , \A J 

Iu # fixing jeweis, enamels, cameos, or 9 // 

glass to a metallic surface with cement, Jmr • » // 

aim at a uniform miUl heat in all the A L 

mediums, otherwise arf equal cohesion "If AO * B 

will be impossible. • m*/ M ^ 

• Concrete for Jewellery, .Enapiel, and ^ 

China. — Immerse in sufficient proof spirit l 

io oz. of g*um arabic with the addition of a small quantify t of litharge 

(oxide of lead). , • # 


Turquoises, opals, moonstones, chrysopraseS, pebbles, mother-of- 
pearl, or other unique shells, may easily be adapted by the # stude*nt, by 
grinding and polishing on a small lathe or polishing head. the use 
of a lapidary’s wheel can be obtained, more direct and ambitious work 
may be attempted. 

If cutting the stone with the hand alone, use the corundum file 
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and water.; if on % the wheel, a little glycerine may be used jfs 
lubricant. 



a 
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A cement stick (Ding. 307) can be prepared for retaining the 0 jcwel 
imposition. 
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%A yielding cane* sufficiently long to furnish hand grip, and with 
a bWnt end coated \yith Setter’s cement prepared from the following 


recipe, will fix the stone : — 

IJesin 1 part 

Plaster-of-Paris or brickdust . . . . 1 „ 


A few flakes of shellac and shavings of tallow. 

•Warm the. cement stick slightly and ‘press in the stone until it is 
securely fixed. • 

If irregular depressions are prevalent on the obverse side, as in a 
pearl matrix, protect it ‘from the cement wi[h ^a small cap of gold- 
beater’s skin or tissue paper. 

The polishing may now be ‘executed, first on an emery wheel of 
moderate grade, and gradually introducing a finef medium as the fac£ 
of the stone develops. 

A Leather Buff with powdered emery and water will follow, and 
a finish with oil and putty powder 

Enaiftfels, Niello^or other inlays, «may 4 iave«a similar surface finish. 
Flat Shells may be cut to various £prms with the fretsaw, using a 
little beeswax in its application. • • 

The Drilling of Stones iS beset with pertain tlifficylties, which demand 
great qare and patience to overcorye. • # 

For reliable work a f eal-engraver’s latfye«head is»practically necessary 
to .ensure a true and high-speed action. A grit will be required in 
combination with the drills to sifpply a cutting surface* 

Still, with the ^ordinary hand-drill Carefully applied, and the object 
well* secured, many of the softer stones, nuts, seeds, or similar objects, 
may be safety pierced and applied decoratively. • 

Many of these forfltis may be secured if pressed into piece of end 
wood well moisteifed, and the drill applied while the work rests in the 
cavity. 



CHAPTER XX 


pattf:rn-making, moulding, and castlng 

Preparatory to the production of a casting, the matrix or pattern must 
be prepared either in A solid or hollo\£ form, by means'of which a replica 
in plaster-o[- Paris or metal can be obtained. 

» The art of founding itself has been aptly described as merely sinking 

a cavity in the sand, and “charging” it 
with molten metal. • 

This description is simple, but lacks 
tfic necessary detail winch th$* higher 
branches of the craft embody, and wherein 
to •succeed dejnands regular practice and 
patient study. • • 

The Matrix Pattern or Mould may be 
made # in various mediums, viz. metal, 
wood, wax, alay, sand, plaster of Paris, 
bathbrick^ cuttle-ffeh bone, or slate, each 
material possessing certain qualities suit- 
able to different styles and sizes of weVk. 

The Metal Matrix is mainjy applied to 
light work, where cVeaii lines and intricate 
forms predominate. Therefore a chased 
matrix in brass or copper will prove the 
most suitable for this type of work. Diag. ' 
284 is an example, of the above style. 
if too light, back up the cavities on the 
wax, or plaster-of-faris* 

Wood is almost exclusively used for patterns requiring size and 
weight* as in parts of machinery, tools, or various fofms of dies, also 
where the turning lathe can be applied to greatest advantage. 

If executing *a gmall matrix use a hard wood, boxwood being pre- 
ferable (Diag. 285). 



After cha^ng the matrix, 
obverse side with soft solder, 
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Soft woods after polishing may exhibit a “pile”; this objection- 

able\urfac£ may be /‘laid” before -inserting in the sand with a thin 
application of shellac varnish. The above varnish can be easily 
made by reducing a small quantity of shellac in spirits of 
wine. • 

Modelling Wax will produce a matrix superior in many 
respects to one executed by chasing.. 

The latter .method has a tendency to be hard, 'whereas the 
softer material is more sympathetic to the* touch of the hand or 
modelling tool ( Iliag. 286). 

Its perfect adaptability in the groduction o^ small figures, 
etc., as a result of the waste wax process (p. 147) cannot be 
over-valued. Plasticene, being of a similar nature, is useful for small 
details, but exhibits a tendency to oxidise silver and'gold. * 

Recipe for Modelling or Chaser’s Wax - 

Pure Beeswax. | lb. 

Oliye oil . . . . 1 . • • • ■ . •* } pint 

Flour . . . fl|fc i* lb. 

Shavings frOnl ?* t^llaw candle. 

Smali quantity bf colouring, matter #to rejider it opaque. 

» 1 

• * 

Melt the ingredients jn ajar immersed in •boiling* water. 

Insert the beeswax first, Then add the oil, and gradually stir in the 
flour. The shavings of *tSllow mSy be reserved until the last, to supply 
ductility to the mass. Continued kneadfng will perfect its condition. 

Modelling Clay is indispensable for all -general work, it wi[l also 
respond freeiy to the touch, and in conjunction with plaste^of-Paris 
is invaluable to the ca£t$r. 

.Sand Moulding *e pi braces the most varied work in the craft, irre- 
spective of whether it be # piece moulding, solid, or .cored castings. 
In its practice there is much "to learn, final success being chiefly 
dependent *upon the condition of the sand, insertion of the vents and 
runners, facing, and finaj “charging” of the molten metal. *» * 

Plaster- of- Paris \o the caster is a most adaptable medfrum, either for 
large or small work. For the preparation ©f moulds, preparatory to 
the carrying out of a casting, it lias few equals. • % . 

If thoroughly dried, castings in® tin and antimony, lead, or pewter 
may be successfully taken off its surface, while Small castings in gold 
^nd silver may be successfully attempted. • 
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Bathbrick, Cuttle-fish Bone, and Slate are all convenient med/ums 
for the craftsman where small details in the precious metals tire required. 
The mould is pared from the bathbrick surface, in a , similar manner 
to the cutting of a die; a “gate/’ or pour, and the Additional air vents 
are then . incised on its face previous to the pouring of the metal 
(Diag. 287). 

Slate, although harder, is mo«re durable, and admits of many 
11 repeats ” ; much of the older work w*as produced from this med'ium. 
The graver will readily incise its surface. 

The Cuttle-fish Bone may be used as casting flask fin miniature) 
by carving the desifed s form directly on its surface, or by inserting 
a matrix between two perfectly flat pieces of cuttle-bone, and with 
pressure securing a true impression ol the object. 




To ensure a perfect mitre of the halves insert three small register 
pins ( Diag. 2SS a). 

Afterwards paint the face of the mould with a solutiorr of silicate of 
soda, borax, and wafer, which will strengthen and prepare its surface 
for the metal. Prepare the above ingredients, half-and-half, with water, 
and apply with a soft brush when in the consistency of a paste. Give 
the matrix a dusting with French chalk, or black lead, and again insert 
it into the cuitle-fish mould. This final impression will smooth the 
surfaces, ard .sharpen its edges. 

Withdraw ;he matrix and bind the cuttle-bone moulds together with 
iron binding wire, previously making sure that they v are thoroughly 
dry. 

Melt the metal in a crucible, or in a cavity of charcoal, and place 
the mould slightly under to receive the molten stream (Diag. 2X9). 

The following exercise, implying the production of a casting in soft 
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mdtal from a matrix* of wax or clay, will serve a^ a simple introduction 
to the practical part 0/ the craft. t * 

A Surface of Glass will provide the most suitable background for 
the modelling ?>f the work. Its smoothness permits of an easy removal 
of the plaster mould after casting; while its transparency allows 
irregular shapes and sizes to be easily followed in wax of clay, if a 
paper outline of the design fs attache^ to the under side of the glass 
(D»ag. 290 ). 



* With the completion of*the modelling, prepare # the*plaster-of- Paris 
by mixing it in water to the consistency of a thick cream ; then apply 
it first as a thin, even layer free from air-bells ; as the rr\ednim “sets 1 ’ 
build up the moukfrto tfle thickness of an inch. . 

When thoroughly set, release the plaster^caSt from the glass back- 
ground and carefully cleaji out»the wax, or clay model (Dia^. 291).* 

The Core (Diag. 292 a) may be inserted in the form of a tWiTi layer of 
modelling clay or wax to insure lightness and a uniform thickness. 

» The Keying Pins (Diag. 292 at b) must now b£ cut to procure a perfect 

• L 



146 


EDUCATIONAL METAUCRAFT 


mitre of the moulds when complete. A thin application of soap, or 
modelling clay wrought to the consistency of a paste, and well worked 
in with a soft^brush, will prevent the plaster casts adhering. Now take 
a plaster cast off the core, removing it when fully set, and cleaning out 
the core of clay. 

The “^ate,” or " pour,” and air vents may now be inserted (Diag. 
293 a and b). 

This process will .demand care 'and discretion, which can only be 
acquired after long and patient practice. 


Prepare the Moulds for casting by thoroughly baking; to remove all 
trace of moisture, also warm and smoke their surface with a taper, or 



Dug 292 — The Cone and Keying 1'ins. Diag. 293 \ ami b. The Cate and Vents. 


tallow candle, previous to binding together and charging with the molten 
metal (Piag. 294). 

The intervening spaces of the mould may be filled with modelling 
clay to prevert any of the metal escaping durng casting. 

Melt the Metal (lead, pewter, or tin and antimony), in an iron ladle 
with the adcfijtion of a small piece of resin as a flux, using a wisp of 
bi own paper to skim off the dross. The correct degree of heat may also 
be judged by this paper which, if the metal is too hot, will burst into 
flame ; but if it smoulders slowly, the metal may be applied to the 
moulc . 

t Pour the metal in a continuous, steady stream, and retain the ladle 
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well over the surface of the gate to obviate the danger of the metal 
spdrting. • , * 

D 1 '• g. 295 will convey the condition of the m^tal oast after removal 
from Vhe mould. 'The gate and vents may now be cut off with the saw 
or chisel, and* finally trimmed with file and emery cloth. # 

•If required, other defeats njay be improved with the repousse punch. 
The “Cire Perdue,” or waste wax process of casting, provides the 
mOst satisfactpry results in figure work ot* similar-objects. 



• 

For a* small solid castfng the matrix may be prepared in casting 
wax. An#entire mould i£ then taken off its surface. • 

Casting Wax may # be prepared from any clean an*l .free-flowing 
wax which leaves # the minimum of residue. # • 

Beeswax and a little Burgundy pitch, wiith an additional jjinch of 
rouge as a colouring agant, wfll provide a satisfactory medium^ 

Reduce the above ingredients, to a liquid, melting therfl in a jelly 
jar immersed in a pan of boiling water, and stir cantipudusHy until all are 
* thoroughly mixed; afterwards knead the ingredients on a floured bcrard. 
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If a few shavings from a tallow candle are added’ greater ductility Will 
prevail in the wax. * Use the minimum of flour to avoid any residue^ 

I he “ gate,” er “ your,” will be supplied by fixing a tapering piece ot 
wax to the top or bottom of the object. Always provide a fairjy long 
pour, which will ensure a sounder casting. 

The first surface of the mould may be taken in plaster- 
of- Paris, powdered bgthbrick, alum, and water to bind the 
ingredients. Apply it in a uniform layer (I)iag. 296), after- 
wards increasing its bulk with additional plaster-of-Paris, 
crushed fireclay, and sawdust (well mixed) to a thickness 
of i A inches for objects up to a f6ot in height. 

It the work is secured in a sand-box’ or moulding flask, 
a thinner mould will be sufficient. A few iron Wires may 
be inserted or bound round the cast to supply extra 
strength.' 

The mould must now be slowly ck'ied and baked, with 
the gate projecting downwards, which will allow a ready 
escape for the melted .wax, • * 

Cored Castings demand much greater care and preparation to provide 
satisfactory results. A r 

If the object is small and upright, a simple cole of round iron wire 
coated with flour paste or> thick whiting an^l water 
may be inserted (Diag. 297), afterwards withdrawing 
the core on the completion of the casting, and plug- 
ging the holes with metal. ‘ 

• Other methods include the production of a matrix 
in gelapne (which any plasterer will supply). 

With the completion of the gelatine mould, the 
melted wax is poured in ; immediately revolve the 
hollow mould in varying directions to ensure a 
uniform skin of wax filling every crevice. 

The wax need not be thicker than 1 of an inch ; 
this thickness will, if successfully cast, v decide the 
body of metal. 

When the wax is perfectly set, Strip off the gelatine 
from its surface ; a hoflo\y model in wax will now be the result. 

Tlie outyr mould of plaster, etc., may novv be tak’en as previously 
described^ and the rod of wire inserted to carry the core. 

When the mould i«3 thoroughly set, the core may be filled in, using in 
its preparation a fair quantity of granulated fireclay and sawdust. ~ * 
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l, he mould must now be carefully dried and the wax melted out 
Smoke tTie interior *of the mould (\vhere possible) with a tar rope or 
w ax taper, andrhapge the metal when the mould is \varm. 

Meft the N[etal in a crucible — anneal the latter (if new) before use, 
which will lessen the dangler of cracking • 

Place the pot on the fire fcoke preferable) with the fuel well built 
round it(l)iag. 298). A little powdered 
charcoal and # sal-ammoniac may be 
inserted to clear the scum. 

Pour the metal when in, a bubbling 
condition into a hpt mould or w^ll- 
oiled ingop , 

Sand Moulding implies the use of 
moulding boxes or casting flasks, 
and loam or moulding sand specially 
prepared. 

It is composed mainly of fine srlt 
trom riveJ* beds, # buUmay be impPovec! 
by the addition of various ingredients, 
including treacle, sopr ' ale„* ftr Tfine 
(doth frayings. 

These materials are Inserted <0 
produce the necessary grip and 
susceptibility to pressure^needful^to secure a clean casting. 

All types and s^zes of work are possible in the sand mould; their 
varying application and complex nature, however, demand practical 
work to obtain a thorough knowledge of the process. • 

Therefore* the following exercise is but a simple and elementary 
form of the work. • # 

•The Casting Flask is composed of two halves, the “eye” (I)iag. 299), 
*nd the “ p # eg ” (Diag. 300). . # * 

In preparing the sand qjould, place«the “eye” halion ^ flat moulding 
board; insdft the matrix as illustrated (first brushing it with black-lead 
or French chalk). JNow* insert a smooth surface of sundry* passing it 
through a fine sieve held immediately above the flask 

Avoid having* the sand too. damp, just sufficient to respond •freely 
to the pressure of the ha*nd. The remainder of the flask fn^y now be 
solidly packed, especially around # the concave side oj the box. A 
woodtn beetle or mallet head may be utilised in drivirfg in the sand. 

Pare away tlje surplus sand with a flat iron*rod, afterwards reverse ■ 
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the mould, and carefully insert the peg-half (Diag. 300). A dusting 
from a muslin bag of “ parting ” or “ facing ” sahd (composed of fine 
bathbrick, pea flour,* or powdered charcoal) may npw- be applied to 
the matrix and face of the “eye” half (Diag. 299), which, will prevent 
the two halves adhering. 

The “peg” half will now be filled with sand; when well 
packed and the surface levelled, af)ply a few thuds to the moulding 
board with a mallet, which \vill dislodge the matrix from the sand. 
The “peg” half must be carefully removed, and the “eye” half held 




face downward^, w t hich will result in r the .pattern dropping, out and a* 
clear sand impression remaining 1 . If it stilj adheres, a slight tap on 
its surface with a moulding tool (Diag. 301) will easily released. 

The “gat:^,” or “pour” (Diag. 299 a), als6 the. air vents, b, will 
now be inserted. Always insert a long pour, which will minimise the 
possibility of a porous casting. Dry and bake the mould thoroughly, 
also slightly* smoke and warm its surface before “charging” the molten 
metal. , 

The flask may be secured as illustrated (Diag. 302). » 

Moulds of a serviceable form may be cut on a surface of pipeclay. 
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That medium is -specially useful in the casting qf spbcial shapes or 
small ingot? in the precious metals. • 

The incisions may be made with a graver, afterwards* drying the clay 
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thoroughly, and binding the two cakes together, and ‘‘charging” the 
molten metal into fche warm mould* * * 

Retouching of Castings-— In this process great discretion is necessary 
to avoid overdoing the application of the punch or riffle to the detriment* 


n 



Diag. 302 3°3- 


• • 

of the cast texture. Therefore, only retouch where absolutely required ; 
rather allow the quality of modelling, as reflected in th$ cast metal, to 
remain intact. The file, scraper, and chasing toof wrtl be the principal 
Implements required. 
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A matting puncfr may be used in closing porous parts, afterwards 
softening the surface with deft torches from a fine riffler '(Diag. 303)- 
Any holes occurring On the metal surface must be drilled clean, plugged 
with a tapering wire, and soldered up or riveted. , * 

Emery cloth may be applied in circles f to smooth off the work, 
afterwards colouring or oxidising as desired (Chapter XXXI ). 

Time and wear always adji an r enhanced quality of surface to £ast 
work. 



CHAPTER XXI 


ENGRAVING, tflEI.LO, INLAYING, ANO OAM AsilMM, 


Engraving is the incising of lines upon a metal or ivory surface by 
the excavation of the material ; the principal tools employed*are gravers 
of various shapes and sizes. 

. Similar effects a^e possible with a sharp chasing tool and hammer. 

In their application, however, the; tool injpressions are reflected on 
the ob\^*rse side of the wopk, whereas the graver may be directed 
with the? utmost fteedom on a* thin metal, and over a delicate object, 
without the slightest tgace of its, use l^ n £ left on the 
back of the work/ • .** 

As a surface decoration it offers mtmy po^i bill fries 
if applied in simple outlining, *and with judicious 
spacing, in marked cofitras^ to the* wriggled grounds, 
ivy-leaf patterns, and <;cmtinuou$ scroll effects of com* 



mercial work. • . 

Is'the study of lettering alone excellent results may* 
be achieved^; monograms, ciphers, and general inscrip- 
tion work providing, the best practice (I)iag. 394 a 
and 13). To the ^iamt*ller. dexterity with the graver 
is indispensable, dtherwise progress in ehampleve 
enamel wall be impossible. • # m 

In piercing stencilled signs (Diag. 85) embodying 
large letters or figures, the graver may be effectively 
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applied. After being cfeeply incised, a few light blows • * 

from a steel .hammer will readily release figures, letters, or other 


fretted parts. • * • 

The Tools - For general work ten to twelve gravers (?is$drted) will 
be sufficient, with two half-round Scrapers, and two threaders of varied 
size*for shading (Diag. 305). • 

An engravers bullet and leather pad, with an assortment of boxwood 



'54 EDUCATIONAL METAl'CRAFT 

* * * f 
chucks to hold diHercnt types of small work, are also necessary 
(Diag. 306). ' * 1 * 

A small quantity, of engraver’s cement will be required for fixing 
work tc the pitch bowl, as in chasing. * * 

The cement may be made from the following recipe — 

- parts pitch. 2 parts plaster-of-Paris or brickdust. 

1 part beeswax. , ' part tallow. 


No IK — Mix ns directed in the preparation of pitch for# chasing. 
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Other necessary ^ools are — 

A cement stick (Diag. 3P7). Jewdiler’s magnifying glass. 

Arkansas^stone (for sharpen- Gamboge (lump for trans- 

ing the gravers). ferring pifrposes). 

Bottle Lens (Diag. 

Several pieces of copper with a clean smooth face will provide the 
best mediutn lor elementary practice.* 

t * * * 

N(OK. — In the sharpening of graven, drills, cutting i hisels, 01 
neatSfoot or sperm oil, with the Addition of a few drops of glycerine. 


scrapers, use ‘cither 
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The Process.- -After transferring the design to the metal surface, fix 
it by scratcRing with the steel point. • 

If the metahis polished, dull its surface with a«wasH of gamboge or 
a few 'Slabs ” $f tallow. 

If the object is small, project the graver at a perfect cutting angle, 

V 
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Diag. 309 


« • I 

and revolve or push the work towards^its point (the thumb acting as 
a drag or stay to its progress) # (D^tg. 309). 


If the graver or ‘'burin 1 ' is slightly # curved 4 in shape, a uniform and 
level incision will be easily attained (Diag. 310). . * 

Avoid a line of increasing depth which# is a common cause of tTie 


tooksnapping at the point. 



The justifier (Diag. 311) is nicely suited for regulating the “walls” 
of the cells in champleve enamel. • « 

The scorper in varicAis sizes is indispensable for excavating the 
grounds in champleve enamel, niell®, or inlay (Diag. 3 1 2) ; 

Ite zigzag action is very easily attained, and’ provided an effective 
Icey for the colour. • 
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No great difficulty need be anticipated in this branch of the craft, 
as with a little consistent practice, the mastery oft he tools v^ill be easily 
accomplished. , 0 

Niello, while not a true enamel, possesses in its preparation and 
application a certain similarity. 

It consists of a granulated form of le \d, silver, copper and sulphur, 



resulting when fused in an a\Jo\ capable of producing a rich, dead 
black. ‘ ^ 

Niello decoration is Capable of strong, effective work ; designs of an 
interlacing* or stencilled treatment providing the best results (l)iags. 
313, 314, 315, 316). * 



Dug. 3'i4 — BrcWi Dug U 5 — Fmgu King . Dug 316 —Gold W.itch * 

in Niello. ' ‘ Bark (Niello) 

' t 

4 - 

The Metal^-Gold and silver provide suitable v mediums for the work, 
their colours affording the necessary contrast. 

In the baser metals Gorman silver, duralumin, and aluminium, if not 
overheated, may be safely used. 

For jewellery, use sizes y to 12 ik gold or silver, and 20 to 22 in the 
baser metals.- v t 

The Composition of Niello includes silver, copper, lead, and sulphur* 
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(antimony in a smafl quantity may he inserted to produce additional 


hardness). • # t 

% 

Quantities- % 

0 

• parts ... 

Silver 


Copper - 

1 * #. . 

Lead 

1 « - . 

Antimony 

•Flowers of sulphur (as directed). 

• 



Melt these ingredients (minus the sulphur) in a crucible, adding the 
lead and antimony after fusing the silver and copper. 

Stir the molten mass with a hot iron wire spatula (L)iag. 104) until 
thoroughfy alloyed. # * • 

Discharge the ingredients into a hot ingot ; afterwards reduce the 
casting to a granulated condition by filing 
with a rough file. • 

Intermix with this powder t\yicf* its 
weight flowers pf sulphur; inserting it 
to the crucible in small quantities, and 
maintaining a dull red ftum<j$at«ly on the 
' ingredients melting’ withdraw the pot 
from the fire and permit k to cooV 

When solidified bre^k the crucibje, ancl # 
again reduce the mass to»a granulated 
state, using t lie pestle ifrfd mortar for that 
purpose (l)iag. 317J. * * 

Atfd to the powdered niello a slight 
dusting of saI -ammoniac, which, acting as 
a flux, will assist in It* application. 

The trenching #f the cavities previous to inserting the niello is 
executed in a manner similar to the preparation of work in champleve 
* enamel. • * • •> 

The g^ver and scorpCr are the principal tools required in the work. 
For larger surfaces the hammer and cutting chisel may be introduced. 

Carefully key The incised cells as illustrated * 

(Diag. 318), which will supply the neces§ar£ 
security to the ifiello Mtejr firirTg. 3 , 8 % 

Application and Firing. Cleag the metal ** 

thoroughly with pumice powder or ground bathbrick, .and in large 
•trenfhes apply a slight dusting of sal-ammoniac, powder or borax. 
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If fine line and intricate detail predominate, i i will be advisable to 
spread the niello oVer the entire surface. ( # 

Vessels in the roynd will be treated in a similar manner, afterwards 
concentrating the heat with a clean flame, preferably from underneath 
the work, and “ pouncing” in additional powder as required. 

Guam against overheating the medium, which would affect its surface 
and prove detrimental to the precipus metals. The clean flame from a 
spirit lamp or charcoal fire wiil provide the best results. 4 * 

Attain a uniform surface rtainly by the* careful application of heat. 
After the first fusing, clean off all surplus niello by vhe aid of an old 
smooth file. This implement is less liable *to clog, or tear the gritty 
medium from the cavities. * * 

After removing the “rough " of th # e niello, take a smooth hot spatula, 
•and with an occasional dip into a tallow candle carefully burnish the 
surface of the decoratibn. 

This method will solidify the medium, and generally level the entire 
surface. • * 

The # water-of-Ayr stone n?ay now.be applied pvitfc a littfe water; 
afterwards use a smooth hand buff with crocus and oil, applying it 
with a revolving action. '• * 

The surface of the h^nd, for giving a final polish, is* unequalled. 

Simple inlaying embraces the beating and burnishing of a previously 

annealed metal i/ito an engraved, cast, or 
die-struck cavity. 

The insertetbmedium is usually in the 
form of a wire, and* the cavity slightly 
undercut (Diag. 379), which acts as* a key 
in retaining the inlay. 

Various schemes *of colour are possible; 
the process affording unique opportunities'for experimental work t 
Fine gold yvire may be wrought into a surface of mild steel, or 
pewter applied to .2 plate of brass^ • ' # 

With the* introduction of solder other ‘adaptations are possible, 
and all fusible alloys may be inserted in a similar fashion. 

In soldered inlays undercutting will be unnecessary, as the finest 
outline may be flooded with metal, and the surplus medium carefully 
removed with a smooth file and finally p61ish.ed (Diag. 320). 

Pierced inlays are fretted with * f he piercing saw (Diag. 321); after- 
wards an equai shape of a different metal is soldered into the resulting 
cavity. 
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'The surface may be levelled with a smooth file ‘stoned, and polished. 
If copper is used, oxidising may be employed tc* heighten the effect 
(see Chapter XXXI.). 



Dug. 320 


Dug. 3^1 
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Overlays of pierced metal will prove equally 'effective. Diag. 322 
illustrates a soldered overlay, \ \ a riveted overlay, b; .and pierced 
overlay, c . 



Dug. 526. 1 327- 
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Alloys of various metals may also be employed # as in the work of the 
Japanese craftsmen. J'or example, a # tubular wire df silver (Diag. 323) 
may be filled ^alternately with beads of copper and brass ; if passed 
throu<sh the rollers, or slightly hammered, the beads will become 
locked. A light application of a smooth file on the flattened surface 
of the tube will produce* ah effect similar to Diag. 324, with the addition 
of the varying colour of the enclosed, metal. 

*1f the beads are inserted with a paiMon of solder, greater solidity 
will be attained. • * 

Sheet metal fnay be adapted in a similar manner by soldering thin 
layers of different metal! together, afterward^ rolling or hammering 
them to a uniform surface. Sections in repousse may be applied to 
the combined alloys, and filed Jc f vel or cut with the graver, to expose 
their varying colours (Diag. 325). 

Wire may be treated in a similar manner, by compound twisting 
and the use of soldet (Diag. 326). 

Pierced borders may also have # alfernate interlacing straos of metal 
applied fcf the i resurface (Diag. 327). 



CHAPTER XXTI 

ENAMELLING 

Introductory. — The term “enamel” is directed generally to all vitreous 
substances (of numerous and varying compositions) fused with the 
application of heat upon different bases, those usually employed 
being suitable metals. 

Enamel in its original state is practically colourless ; its bases are 
silica, soda, or potash, with the addition of lead oxide to give ^plasticity 
to the fused medium. 

Lead and potash heighten the colour, but increase the softness of 
the enamel. To fully appreciate this property, hold a narrow strip of 
common glass imm^diateJy above a gas jet, when it will readily become 

plastic, and may be bent or twisted to 
vurious forms (Diag. 328). 

The clear flux is further intensified 
by melting and alloying with its 
molten mass various metallic oxides, 
which give distinctive colour to the 
oia k r 32s resulting product. 

1 Red and purple are obtained from 

the use of the “ precious metals ” ; iron oxide and copper oxide produce 
other tints of red. 

Antimony oxide with the addition of certain quantities of lead and 
sal-ammoniac gives a yellow ; manganese gives a shade of vio‘iet. 

Turquoises blue is obtained by the use of copper scale; a green 
results from copper oeroxide ; tne cobalt salts with various other 
ingredients will give different shades of bjue. 

Lustred effects are obtainable on gold, silver, and copper. Crimsons, 
blues, and greens are intensified by # the insertion of metallic foils, over 
which a protective layer of clear crystal, or other translucent enumel, 
should be fused. 
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The insertion # of ’foils impart a beauty in tint, with an iridescence 
unattainable by any ot|?er method. # * 

The art itself, while affording infinite variations in colour and surface 
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effect, is moi*e or less the expre^ion of certain recognised styles, 
peculiar to the work of different nations, and different periods in the 
Evolution of the craft. • 
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To successfully practise the art, an intelligent knowledge of the 
different processes 'entailed in decorative metal ^vork is indispensable, 
otherwise progress \yill be slow and disappointing. # 

Future study is solely directed to the separate styles, an^l their 
varied technical treatment 
The Styles— 

Champleve enamel. t Bassetaille enamel. 

Cloisonne enamel. # I imoges enameh 

Plique a jour enamel. 



])iagi'33° -Silver Pendant in Cloisonne Etumel (Student’s work.) 

% * v 

Champleve Enamel, in its simplest form, is the inlaying of a sunk 
cavity (previously cut with the graver or chisel, cast, bitten with acid, 
or produced <from a die) with ground enamel, which is fused in the kiln 
(Diag. 329). . 

This style is admirably suited for beginners, on acdount of its simple 
and straightforward application, while a previous use . of the graver 
and cuttingchisel wffl ensure rapid progress in the work. 

- Cloisonne enamel (Diag. 330) is so called as a result of the design 
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being built with a framework of cloisons, or partitions in wire, which 
iorm the vertical walls, of a “cell/’ anjl serve to hold* the enamel like the 
metal outlincsjn champleve enamel. The Japanese are masters in this 
style: .their productions on the round are well-nigh technically perfect. 

It is somefimes called Byzantine enamel, owing to the preference 
sho\vn for this style by tnfcmb^rs of that school. 
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Plique k jour Enamel. — This style gives aft absolutely* transparent 
rendering of the medium, with the outlines of the design*like a filigree 
(Diag. 33 1 ). . • • 

Placed towards the light, ifs effect is similar to stained *and leaded 
glass. To ensure success, great cam* and delicacy must be exercised in 
the handling of the materials, while its ultimate strength is largely 
dependent upon the correct “ locking” and “ keying” of the metal tracery. 
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B&ssetaille in many respects resembles die-cutting, .either in concave 
or convex section. ; The cavities, r as in champkve, are ctit with the 
graver and chisd ; afterwards the ground transparent enamel is flooded 
in, fired, and refired until a uniform surface is attained (Diag. 332). 
This stylq is productive of many beautiful shadow effects. 

Limoges or Painted Enamel (Diag 33,3 ) is 'practically a picture in 
enamel treated decoratively, and independent of a retaining border of 

metal. Its possibilities embrace all the 
aspiring craftsman might hope to achieve 
in the art. Pursued on traditional or ex- 
perimental lines' it will provide a fertile 
study. The style, truly "applied, should be 
a creation 14 born of the fire,” its inherent 
effect quiet and soothing, or glistening and 
scintillating as a hidden jewel, according 
to the cunning application and firing of the 
enamels* 

Coaled *)f Surface Enamel, v£hile un 
worthy of classification as a separate style, 
1 >,a £ 334 Coated Lnamci possesses *eei; f sin exclusive treatments of a 
y 0 distinct nature." Figures and similar objects 
are mainly^executed in this style, the^namel being held with small pecks 
of metal, obtained oby “ flunking ” *with the gsaver or cutting chisel 
(Diag. 334). Chasings, die-work, and castings are usually executed in 
this style, in a manner similar to the glazing oiPpottery, and suggestive 
of painted enamej inpan elementary form. 





CHAPTER XXIII 

ENAMELLING — TOOLS AND MATERIAL 

The Necessary Tools and other Requisites demand first consideration 
before commencing practical worlt in the craft. 

As in the repousse, silversmithing, and jeweMery branches, well* 
appointed lists are provided by the trade firms to meet the requirements 
of an individual student or equip the school or craftroom. 

However in the art of enamelling? certain* requisites call for special 
consideration i# ensure thuir correct choice, position, # and adaptation. 

The Bench of the * island ” type (yrovided it is well lit with an 
overhead light) will 'admit^f »*he greatest freedom and access. * All 
vibration must be reduced *to a minirqum. smajl tool rack may be 
fixed conveniently on its* surface tjo carry the various light ^accessories 
of the craft. • • . • • 

An adjacent. covered shelf (to exclude dust) will serve as a suitable 
position for retaining tfie various stoppered bottles, saucers, etc., which 
cont^iijj ground enamel. Keep the en<fmel bench in perfect order, and 
scrupulously clean. • • 

The acids, pickles, etc., must be kept on a separate tpble or shelf, 
and in the most direct*ppsition to allow the escape of obnoxious fumes. 

• The Enamel Kifn 4 or muffle furnace, is the most important item of 
# the enameller’s list, and in its choice great discretion mpst be Exercised 
to obtain the best medium size, ctombyaed with quid? 'firing, and uniform 
heat. • # * 

The principal muffle^ are the electric, gas, oil, and coke* however, for 
all general purposes, including annealing and mating, the gas muffle is 
most worthy. <sf # recommendation. A 7-inch toy 5-inch will be fpund a 
serviceable size. • • * 

A Crucible*with a fireclay door phaced over a gas-ring^may *be utilised 
for sjpall work with good results ; while the concentrated* flame of the 
^gas blow-pipe will prove equally effective, allowing the flame is not in 
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direct contact with the enamel. Always protect the eyes with a sheet 
of mica, or movable’ glass screen, when examining.the work ift the kiln. 

Metal Cradles'* of nickel, mica, or sheet iron will be#required as a 
support for the work during the process of firing. The nickel plates are 
preferable owing to their clean surface and freedom from scaling 

The sheet-iron supports, if used, must* have lx thin even covering oi 
plastcr-of-Paris, pipeclay, or powdered fireclay, combined with a small 
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quantity of alum to prevent the sfirfqcc "giving” on the application of 
heat. T,hey will, 'when coated, be « fully * x \. o L an inch, in thickness, 
oblong or round in shape, and^concave in section, which will prevent 
the enamel (if flat) from adhering to the* c^tdle/anrd admit the free use 
of the tongs. Greater uniformity of heat will be maintained if perfora- 
tes are spaced equally throughout the surface of the metal rest 
(Diags. 335A and 33511). 0 . 

A Mortar of Wedgwood Ware and a Porcelain Pestle are indispensable 
in the grinding of the enamel, while *a smaller size of agate will be 
# useful for ffner work (DTag. 317). f , 

') A Ground Glass Slab and Mullar may also be 
! added to the list ( 1 >iag. 336). • 

Many smaller requisite^ &ifl be required in the 
practice of the crait, ihcluding'the enamels, acids, 
metals, etc. , 

• * The Enarqels ^re of varying degree, some hard, 

1 thers soft and easily fired, therefore the stuefent must become familiar 
w’th the colours, or disappointing results will .inevitably follow. For 
beginners, at least, it will be wi£er to adhere to one manufacturer’s 
enamels. * t < 4 

In ^rin^’successive layers, the harder colours, which require greater 
heat, must be applied first, and the softer enamels latterly with a careful 
and modified 'firing, ' # 

A reference book should be kept by each student, wherein various 
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notes relating to .the firing and general colour combinations could be 
retained. By this method results may be anticipated previous to firing, 
and colour schemes clearly worked out. • 

Thalump enamel is supplied as desired by the ounce or half-ounce, 
and for reference should have a gummed label attached with a concise 
note of its colour, etc. • * , 

Transparent and opaque enamels may be easily distinguished by 
holding these mediums towards the light. • 

The Metals used for Enamelling are find gold, pure silver, copper, gild- 
ing metal, bull metal, sheet iron. Gold, silver, and copper are the best 
metals for the process; fhe gold not less than 18 carat; the silver 
preferably^ above standard; copper (Swiss) or as ‘fine as possible with 
the minimum alloy of zinc. Th£ copper is a perfect n^edium for 
beginners, owing to its marvellous durability, which numerous refirings, 
will not destroy, allowing the metal is not actually burned. 

If an error occur In the application of the colour, the fused medium 
may be chipped from the copper, which mayibe recharged, and refired 
without materially affecting thfs.useful mgtal. . 

Gilding metal, or fine bronze, witfi its inherent rich tone, is an alloy 
# of copper and tin. Errti^nce^oteur effects are obtainable on its surface, 
as compared with*a sunilar treatment oij copper. 

Bull* metal and similar* alloys of bronze contain a preponderance of 
copper. • . • # • . 

Sheet iron and mild stee4 with a special preparation (see Chapter 
XXIV.)* will successfully detain certain colours, principally opaque. 

It.s ^varied possibilities' may be fufiy appreciated # by referring to 
the numerous examples of commercial advertis- 
ing signs, al^3 the perfect surfaces obtained on 
our domestic ware. * * . 

• Castings in silver and bfonze, if enamelled, 

^nust undergo a preparation of “ planishing” 
with the chaser’s punch to close* the jDores, and 
“ funking” with the cutting chisel or graver to 
retain the enamel (Diag ¥ 337). * * 

Electrotypes, if enamelled, must* receive a 
similar preparation. • 

Enamels fused on elactrotypes or castings are never durable or 
clear in colour as when fired over t be purer metal. 

F^t surfaces, if cast, will require to be specially. “ keyed ” as 
Illustrated (Diajj. 337). 
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The under-cut section, a, towards the outline furnishes a grip to 
the delicate enamel.' # , • 

Tiny “pecks” or “grafts” with the graver or cutting chisel, as 
illustrated, will also provide a useful key. * 

Brass, German Silver, and kindred alloys, or other metals of a low 
melting point, are entirely unsuitable for ^narrteV’ing. 

The solders used on enamelled* work must necessarily be hard to 
effectively withstand .the heat* of the kiln ; while the sea^ns, or solde*red 

points of contact, must be protected with 
loam (moulding sand) or 'preferably jewel- 
ler’s rouge (whidh is finer) mixed to the con- 
sistency of a paste with* water (Diag. 338). 

Gold’solder of 9-carat grade will prove 
the most reliable medium for the process. 
Its use will ensure* sound joints and purity of colour after firing 
the enamel, in marked contrast to the dark stain! prevalent with the 
use of the ordinary silver folder. • 

If combining pure gold, usc^i 8-carat wire as .the s$>ld^". •* 

Avoid any excess in the use *of the solder, which will ensure a 
clearer surface for the enamel. •« m » * • 

Surplus solder* may easily be cleaned off "with tile graver. 

Avoidance of Solder?— If a "little forethought and attention were 
directed to the constructional work, *n metal previous to preparation for 
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the ertamed, many solderings could be fcmittsd, thus ensuring perfect 
safety v\*i*Ie in the kiln, also permitting greater liberty to be taken 
with the scheme of w<rrk. 4 

# Diag. 339 a, b, ancj c, will convey several methods to supplant 
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the use of solder^ i.e! with the rivet a, the interlocking joint b, and the 

piercing saw c. 


Solders for the Enameller. 

For generaf work— 

O/s. Dwtb. Grb. 

Pure Gold . . . . # . . . . 1 00 

Silver • .. . .1 o o 

„ Copper (Swiss) o 10 o 

Quantity of the average silver solder 080 
# Oy. 2 18 *o 

For transparent enamel — * • 


0 1 %. Dwts. Grs. 

Pure Gold 1 o o 

„ Silver o 14 o 

„ Copper (Swiss) . • .•.070 

Qz. 2 • i o 



CHAPTER XXJV 

PREPARATION ANP (LEANING OI. TIIE METAL 

* | • 

Previous to enamelling, the metal must be annealed and .chemically 
cleaned of«all deleterious matter. 

• This process is •similar to the method employed in Chapter VII., 
with this exception, tfiat a greater degree of cleanliness is imperative, 
attained by the use of additional acids, pickles, !ind other chemicals, 
according to the requirements ofdifjerent metals. Various compounds 
and implements are employed fof cleahsing . metallic *surfaefi's before 
inserting the ground enamel. 

The principal agents are nitric acf?I, i^Iphurfc acid, the cut of the # 
graver, cutting chisel, ^nd scraper, also Hot diluted* caustic soda, and 
methylated spirit. 

•Tin " Pickles;’* 

Nitric Acid Rtckle— • 

i part »f nitric acid. * 

6 Jo 7 parts water. 

Sulphuric Acid fickle— 

i part of sulphurioacid. 

8 or 9 parts water. 

xNOi'h.— tiTi prepann^ the “ pickles * 1 add the at ids to the water. 

• * 

Gold will be cleaned by carefully annealing and allowing it to cool, 
it is then pjaced in a porcelain “boiling out ”• pan containing a 
quantity of the nitric fickle, and brought to boiling point, when 
a cleart, yellow surface will result. • t * 

The p^ts. intended for the er^imel must now be scratched and 
brightened by scouring with a clean, hard brush and powdered pumice. 

Any suspicion* of grease may be removed with soda and water* 
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combined with sevefal drops of ammonia. Afterwards immerse the 
metal in a^bowl of clean water until ready to “flood in” the ground 
enamel. If the gold fias been directly cut with the graver or chisel, 
do nol, lose the glistening lustre by annealing of* inserting it in the 
pickle. * 

Transparent enamel* always emits greater brilliancy ovef a newly 
incised surface. 

*ln removing the work from the various 4< pickles,” use either a 
wooden spatula or glass tongs. « 

Steel pliers *or tongs should be avoided in consequence of the 
objectionable oxide which they produce upon the metal surface. 

The use of tllb porcelain pail is preferable t to the copper vessel 
for work in enamel. • 

Silver, ‘after being annealed and permitted to epol, may be brought^ 
to a pure white colour by boiling out in the sulphuric pickle. After- 
wards scour it with 4 he brush and powdered pumice, etc., as in the case 
of gold. It may also be quenched direct t and cleaned in the cold 
sulphur^* pick^, b^it a longer Jamt^ must be^allowed for the action on 
the metal surface. • * 

Gold may also be c loaned in jjie sulphuric pickle. 

" Copper of alUgrades oxidises readily; this condition is particularly 
noticeable after annealing or enamellfhg, whin it ‘casts off a decided 
black scale. # \ # # 

JLn preparing its surface i'or the enamel, it is immersed in a bath of 
1 partTitric acid, and 2*or 3. parts water. ~ 

This treatment*will produce a glisk ning red hue on the surface of 
copper. Any surplus, residue may be removed by scoifring with a brush 
and powdered pumice. 

A thin film of cfc;>n moistened borax applied o* r er th£ uneciamelled 
• p^rts will produoe, on attaining a certain temperature* a protective 
' coating of borax glass, which will lessen the oxidisation and # prevent 
spurting t>f minute black spots <wer the molten enaqpel * 

Apply ihe borax caitffully to prevent any of that rpedium coming 
. into contact with the enamel* • 

Sheet Iron demands an exclusive preparation to eracjfca\e the scale 
which Is prevalent on its surface, also a specially prepared flux. 

In its early 'stages if pickled in a solution of 1 part nitric acid 
or hydrofluoric acid to 6 parts of # water, which effectively Removes the 
scales. A final scrubbing is then directed over its surface with a wire 
•brush and sand to render it even and bright. 
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Its first coat of enafnel results in a dull, bluey grey, and on this base 
the other colours which are exclusively opaque are graduated. 

Note. — In cleaning ancj pickling objects in enamel, a shallow porcelain ^ray with projecting 
lip & a pour will provide the most serviceable utensil. « 


Cleaning the Metal with the Graver.— Part^ intended for enamelling 
on any metal may be effectively cleaned w*ith the fresh cut of the graver 
or chisel, independent of chemical application. 

Grounds pr cells intended for coloifr, if treated in 
the above manner, always* ensure a greater reflective 



Diag 340. t power. , 

Thir effect is intensified if the engraved surface is 
wrought to a convex section (Diag. 343 ). 

After ctitting, immerse the work immediately in a vessel of clean 


•water to prevent oxfdi^ation. 



CHAPTER XXV 

PREPARATION OF THE ENAMEL 

* * 

The grinding and washing of the •lump enamei will be accomplished 
by the aid of a pestle and mortar, combined witfi an efficient supply 
of water. . 

The raw material, if moderate in size, may be. ea'sily broken, with a 
few blows from a steel hammer. 

Larger pieces, on the application of heat and sudden quenching, will 
readily c^ujnble under pressure of *the pestle. Before commencing the 
work estrtnate tlfe quantity required, avoiding Surplus, *as freshly ground 
enamel is always preferable. Thus the •majority of lump enamcls^are 
more satisfactory and ^conoffi&afthan the powdered medium. 

When grinding, immerse the lump*enamef in sufficient water to 
prevent* the chips “flying” during the process of pounding with the 
pestle The mortar may be rested < 3 n the -sTtnd-pad? which will reduce 
the vibration. Apply the # pestle, firmly held in the ng!^ hand, with the 
elbow close to the s;de, whiph will admit # of greater pressure. 

Coy%inue with a regular rotating action until the 'lump enamel is 
reduced to a coarse satfd. * ^ 

During this process the water will assume a milky hu<* , strain this 
milk away and continue washing and straining, until afl residue is 
r.effiov^d and the liqukl perfectly clear. 

• In general practice, apply. the enamel as coarse as permissible; this 
condition tends to greater brilliancy *when fired, f'ine sand is about 
the correct consistency of the medium after cleajiing. 

* In grinding opaque enamels the necessity for washing *is not so 
important, but always reduce opaque enamels to a * fine powcler. 

Ground Enamel may be retained with a siliall quantity ol w.ier in 
wide-motithed bottles with cork stoppers. They are spcci adapted 
for the removal of the enamel with a # palette knife (Diag. 341 ). 
m A gummed label attached to the bottle with particulars regarding the 
enclosed enamel, would on future occasion simplify the work 
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In retaining enamels for lengthened periods, keep them in a dry, 
powdered condition ; if kept moist they are liable to deteriotate. 

Indore application to the metal surface, transparent enamels may have 
a few droj)s of nitric acid, or cyanide of potassium 
solution added to the final washings. 

Surplus Enamels of, various colours should not be 
discarded, but collected in a wide-mouthed bottle as a 
“ backing" for the obverse side of futui^e work. 

Finely-ground Enamel will be obtained by the use 
of the agate pestle and mortar, or 'by being reduced 
upon r thc ground glass slab, with the small mullar. 

(As the finely giound medium is principally used as 
a paint for tinting purposes, a few drops of fine oil of 
lavender may be added after grinding, to ensure a free 
manipulation of the colour. 

A minimum quantity of fat oil of turpentine hiay also be used, but 
anv excess of residue 'vould prove hurtful to the strength of fine 
outlines. , 1 
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CHAPTER XXVI 

• , * 

( HAMPLEVE ENAMEL 

Practical work in # champleve enamel for ths young student must 
embrace .? simple and direct pattern, without (Diag. 342) unnecessary 
detail, 01 Jhe exacting work with the' graver and cutting chisel may 
become monotonous. # # " 

The metals employed must be of a fair weight ; if in gold or silver- 
sizes 10 to 14, sheet metal gauge, and if in the baser metal sizes i«S to 20, 
Birmingjt^m wire gauge. * $ • * # 

The above tltickfiesses are equal t!b thttf of the average penny. 
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Anneal ^pd clean the metal ; afterwards transfer the. design to its 
surface with a clean scratched* line. • 

Fix the metal cm th? engraver’s cement stick (if smajl) ^Diag. 307), 
or on the chaser’s pitch bowl (if large) (Diag. 23).* 

With, the lo/enge-sh^ped graver (Diag. 311), apply a clean incised 
outline, following the previously scratched pattern to a uniform depth 
of ^ to 4 \, part of an inch. Carefully observe#in Diag % 310 a and n 
the right and wrong cutting angles of the graver. 
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Unless the use of the graver is mastered progress in champleve 
enamel must necessarily be slow. Therefore, for beginners at least, a 


convenient piece of soft copper 



343 


for preliminary practice with the graver 
and scorper will prove most helpful. 

With the incised outlining complete, 
apply the scorper (Diag. 312), using it 
at varying angles until a well “keyed” 
surface and regular depth are attained. 
A “squeeze” with chasers wax or 
modelling clay will clearly depict its 
relative heights ( I Mag. 192) 

The Sharp-cutting Chisel and Hammer 


must be used in the above process if the work is of large dimensions 
Even in smaller sections it may be employed with advantage in paring 
and roughing out the mam surface of metal (Diag. 343;. 



Diag. 344. 


Its use in the early stages of champleve is preferable to 
the tedious, and somewhat slow work of the scorper. 

Observe Diag. 343 where the correct working angle of the 
chisel is shown. Alter the bulk of metal is cut away, the final 
levelling will be ac?omplished with the scorper. If using 
opaque enamels, an absolutely uniform surface is not essential ; 
but with the transparent medium, badly engraved grounds 
are magnified. The sharp dotting punch will also provide a 
reliable ground (Diag. 344). 

DDg. 345 will convey several possibilities for the treatment 
of grounds in champleve enamel. 

The Justifier or Bullsticker (Diag. 31 1) will now be utilised 
for repairing and trueing all irregularities on the “walls” of 
the “cells” previous to the insertion of the ground enamel. 

The obv'jrse side of the metal must also receive a slight 
“tooling” with the scorper (to retain the enamel) directly 
behind the sections already incised (Diag. 346). 

This process is most important to ensure an equal con- 
traction and expansion of the metal and enamel, otherwise 
the uneven shrinkage would result in the brittle enamel 
“ sparking ” off on most unexpected occasions. 


Finishing and repairing the metal surface before the application of 
the enamel is a most necessary process, although many times neglected. 

The slips of the graver, or other blemishes, will easily be effaced by 
the use of the smooth file, scraper, water-of-Ayr stone, and hana-buff 
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After obtaining a passable surface, chemically cftan the metal immedi- 
ately after* the finishing, as directed in ‘Chapter XXIV., and grind the 
enamel as already described. # 

After grinding and washing, “ flood in ” the moi^; enamel with a small 
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camel-hair pencil, or spatula of wood or metal ( nickel-plated) which i* 
practically rust resisting (Piag. 347). 

If the cells arc extremely fine, the spatula will be the better 
instrument. . • • • 

Should the # celte be. large* and »pen, # a fq,w 
drops of prepared gum tragacantH added to 
the moist and ground a<*f as an 
additional fixitive The fine camel-hair brush ni lHi 346 

slightly damp will, if applied, remove every 

speck ot surplus enajhe^ remaining on ^he surrounding strap-work. 
Thus surface Waning before firing is most necessary, especially on 
connef. to ensure clean»2nd*unifi§rm outlines of enamel 
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Narrow strips of w^ite Motting-paper must now be lightly*applied 
at the edges.of the cells tq suck of^all remaining moisture.* 

Large surfaces of unfired enamel may be levelied and pressed in with 
• a sifiall palette knife. However, it is advisable td keep the medium 
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slightly full, which will counteract the “sagging” of the enamel during 
firing. Avoid irregular thicknesses of the enamel ; thin -and evenly 
applied enamels ^are always the most successful. 

The firing of the enamel entails several preliminary operations 
demanding delicate touch and care. 

With a large-sized palette knife place .the Cmfimel (well-centred) o'n a 
nickel or sheet iron cradle, preparatory to* steaming off all remaining 
dampness ; all solderings mfcst be protected with a paste of loam, 
rouge, or whiting. Large surfaces of metah, to prevent “sagging,” may 
be “ bedded ” on fine whiting, or in a plaster-of-Paris mould. 

A small drying chamber free from dust may be arranged immediately 
above the enamel kiln. However, with ordinary care, this drying may 
be accomplished by placing the work in front of the open furnace. 

Long charging tongs, with sharp tapering nose (Diag. 348), will be 
found mdst*desirable in the removal of the enamel 

Dry the enamel thoroughly before firing; if damp, the surface will be 
disturbed with the “spurting” of the medium: 


b 

" I hag. ^48. 

As quick firings are preferable for the first firing in transparent 
enamel, have the kiln at full heat. " 

Watch it carefully during this important process, until the dull, 
opaque, unfired surface gives way to a molten, glistening sheen, capable 
of reflecting the large palette knife if held over its surface. 

Carefully ,withdfaw the enamel, and permit it to cool gradually in 
a warm atmosphere. 1 

When perfectly cold, examine the work and arrange for subsequent 
firings. r < 

If copper, first clean off the scafe by insertiun in the nitric acid pickle, 
afterwards^ scouring the 4 metal with a brush and ground pumice ; if 
silver or gold, it may be inserted : n a porcelain disll of cold sulphuric 
pickle and gradually brought to boiling point. 

Refnove. ,the enamel with a wooden" spatula or glass tongs, and 
permit i t*£o cool before finally washing out the water. 

All inequalities of‘ surface and minor defects can now be remedied, 
also the cells recharged 5 with the various colours. 
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In refiring avoid a cold surface, but pjace the work with the palette 
knife on a prepared hpt cradle, whitjh will ensures direct and rapid 
firing. . # 

Any holes must be picked out with the point of a graver and the 
corundum file, # and afterwards washed with a small quantity of hydro- 
fluoric acid. Use great ‘care with 
this acid, and retain it in fhe gutta. 
percha-covered bottle as supplied. 

Its action will effectually clean 
out all discoloured matter or residue 
resulting from the corundifm stone. 

During the grinding with the 
corundum, or cleaning with the 'graver, rest the enamel og a pad of 
cork or rubber, which will relieve the pressure and lessen the danger, 
of straining the enamel (Diag. 349). After a thorough cleansing in 
rdnning water, and* with the final firing, apply a thin film of clear 
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crystal, which will produce grvajer* liquidity in 
underlying colours.* . * • • • • 


Champleve Enamel may also be prepared by piercing i^mi 

the cells with a fretsevtf a»U # # s€Jdermg or riveting a ** 

ground of metal* lo *the oftverse side of the object V I ["7 
(Wag-S 50). f . # ? 

for small panels this method wdll be/^und qu;ck 
and-effective. . • p — ~zz~ 

A Matted or Egg-sh£fl Texture may be given to the** jM ^ fv 
enargej^surface in preference to rhe prevailing glaze.. # *3 

This is attained by stoning the enamel *to a level i 
with fine corandum and water, pumice, and finally with m 
a smooth water-of-A^r sjone. * j * 

• • Apply the last prpcess \^th a circular action, which — T >7 7 

.will result in more perfect uniformity of texture. k * :>50 

The nTetal strap- work sprrotinding the champta/e enamel may be 
oxidised wi*h an applicafion of warm ammonium sulphide, or it may 
be silver-plated or partial gilt* • . # 

If any variations are apparent in tlfe surrounding walls of metal, a few 
quiet and simptejines with the graver will minimise this defect. 


a £ f .i 
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enamel may be 





CHAPTER XXVII 

( I.OISONNE F.NAMEI. ' 

' I , 

Cloisonne Enamel consists in the outlining of the design with thin, 
narrow bahds, or threads of metal to hold the enamel, to which the 
Vise of various metallic .foils, cunningly inserted throughout the grounds, 
conveys a jewelled effect (Diag. 351). Its practice is extremely fascinating, 
and the style is admirably suited for the precious metals, less weight 
being required than with similar work in champleve ^namel. , , 
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Material required. The metals will be of a compakatively thin nature, 
owing to the inserted cloi^ons, combined with the enamel, adding weight 
and strength to the work. * V 

An a^etage size in gold and silver is 6 or 7, metal gauge ; in copper, 
size 25 or 26^ Kf. W.G.* 4 

*The Bands of ^Xfire *»re procurable in gold, gilding metal, silver, oV 
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cupper of oblong .section, an& about ; b o # f an inefi wide. In thickness, 
the wire is equal to ordinary writing-paper. Many»variations of these 
bands are possible in simple or compound plaits. . 

Keep the Cloisonne Wire in good condition by winding it (after 
annpaling) tightly aqd flatly on a wooden reel. 

If in "kinks” or efut* of* shape, it may be regulated t>y lacing 
alternately round several nails or stout pins securely fixed in the bench, 
as illustrated (Diag. 352). • 

Model the cloisonne win* with the round-nosed pliers and tweezers 
to the* exact outline of the design ( Diag. 353). 

Cut. the variolis details* with a cutting chisel, resting tke wire on a 
piece of sheet brass or German silver. • 

If cut \vith the shears the wire will* lose its shape, and gjve greater 
difficulty in mitring. # . 

Cloisons of the same foim, if repeated several times, may be easily 
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attained l>\ securely fi*i?ig *pins«on the design at the* exact points of 
coma* and bending the 1 suit wii*e to the* exact outline ( Diag. 354). 

The Sheet Metal njjist now receive a corresponding rim to enclose 
the cloisons tfml strengthen the work. 


If the panel is sfjnarc or oblong in shape, the ^dge may be easily 
•wrought up on a berk iron (Diag. 355). * 

• If round, it will require a half-crescent tool or a small hamryer head 

fixed in thT vice (Diag. 356). * • •* * 

During tfce formation cflf the edge, work to a narrow guide line, drawn 
with the steel dividers. # * • 

Placing the Cloilons. With the wires bent to shape, and the metal 
disc complete* find chemically clean, arrange .the cloisons to the exact 
form of the design over a/previously scratched outline (Diag. .3 57).* 

Solder maybe used for fixing, but«inainly on round vessels irregular 
surfaces. • , 

* Other substitutes are glaire ” (white of an. egg), rice paste, or thin 
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gum. However, on fttirly uniform surfaces a light sprinkling of flux 
(carefully applied) will be found a reliable fixitive.^ 

The Flux aftfr grinding must te thoroughly dried, and with a small 
quantity on the end of a palette knife, gently vibrated eveqly and 
thinly throughout the cloisons. Remove the work with great care to 



oid disturbing the wires, and apply a quick firing. This will effectively 
'secure the doisons in position, and simplify the Completion of the work. 

The Powdered Flux «may be sifted from a small perforated metal box 
if desi *rd. * * ^ ‘ 

Sol ler^ if utilised, must be as pyre as possible, gold «solder being 
preferable. * 

Objects in # the Round with cloisonne decoration must either bet 
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wrought from the, flat* circle Vr constructed with $ lap joint (Diag. 142), 
otherwise the soldered seam is liable tp give way in the kiln. 

Round Vessgls'must hiwe an interior coating of epamel ; counter- 
enamelling must be applied to all panels, etc., to profide equal expansion 
and contraction of the Afferent mediums. 

Gold, Silver, or ’Plafcntim .Foils may be used with telling effect 
throughout the various styled of enamel. 

T)ifferent designs and devices may be*executed in flat or bas relief 
on foil surfaces : circles of varied size may be pierced out of foil or thin 
sheet gold with a # perloir 

Impressions may also be obtained with ‘ blind tooling” on the thin 
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and susceptible foil* while resting on a flat pad of cort^ or. leather 
4Ui a g-.358)- . ’ . • 

Irregular shapes rfiay be cut out on the foil by inserting it between 
two.layeim of “ stamp edgings*” and carefully drawing the “desired 
pattern on tJje paper surface, afterwards cutting out the. shape with a 
pair ot seises or a sharp penknife. The foil will easily be released 
by floating the paper anfl foil (combined) in a saucer of waj:er*until they 
separate; having previously pricked holes through paper and foil with 
the pouncing heellle. j • • 

Place the /oil on the enamel surface with a little gum'/sagacanth 
applied with a small brush to its under side. • " 

• Prevent the accumulation of air during the firirfg by* pricking its 

• • 



186 1 EDUCA TIONA L ME TAJjCRA ET 

surface from behind \vith the pouncing needles (()ia g. 359); also give 
the foil a slight fulness, which will ^emphasise its brilliancy. • 

Before firing, .dry it carefully, or the medium will be liable to spring off. 
A slight firing $rill be sufficient to fix it, using a small palette 
knife as a spatula to press it down slightly (if required) t>n removing it 

from the fciln. , * • 

After cooling, diffuse a delicate .film of translucent enamel over the 
foil, and avoid hard edges by a* careful blending of the colours. 

When the enamel is level 'with the clokons and successfully fired, 
clean and grind its surface to a uniform level, using the fine corundum 
file, lump pumice, and smooth water-of-Ayr stone with a little water. 

Proceed carefully .with this work,* as a coarse or* hurried treatment 
might injure the delicate enamel. • 

# The work, after stoning and cleaning, may again be fired to 
produce * a smooth, liquid finish ; or it may be hand finished with 
crocus powder or rouge applied with a hand buff (a strip of felt or 
chamqis leather glued to a, narrow* length of wood). 

A little oil in conjunctiqn wjth th^ po.wder will assist jts application. 
Bright and dull sections may tfe introduced throughout the enamel 
surface with acids, or they ‘may *J packed.” out with a small 
water-of-Ayr pencil. • „ * 

The cloisons or wires 'may be'finally gilt, plated with silver, oxidised, 
or given a bright finish. 
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mgiF A JOl R FNAMKI- 


jour enamel is probably the most 


oY a filigree in wire or pierced metal, 
filled with 
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Its Principal Features. Plfque a 
delicate of.all the styles. 

It consists in the production 
The resulting cavities are then 
ground enamel and fired. 

‘Successful results can only be obtained 
by a correct and careful manipulation *of the 
metal and enameT 

The metal. must not be less than ‘sizes 10 
.or 12 in gold and silver* sh«i.\ ii#etal gauge, 
and sizes u) or 20 *ui copper, Y 3 .W.G. * 

Keying the enamel is the mos* important 
part of the process. 

After fretting the design with the piercing 
saw, and trimming all irVfcgtrlaritivs of outline, take a 4 harp graver and 
‘ flint V # the centre oT the perforations (Dfag. 360). 

These small incisions act as a key in holding the delicate enamel. 

It the design is executed in filigree wire, this should first be sightly 
hollowed (Diag. 361).* # * * * 

Wires ot gold, pfajinuna, silver, and copper may be used as a filigree. 

> Soldering of the filigree may be easily accomplished 
if the wi^s are previously J>ent» to shape, grouped? and* 
slightly imbedded on a pdYfectly levef surface of chaser’s • 
wax or modelling clay (piag. 362). • 

A mould in plaster is taken off *he wax. After the , 
plaster* is perfectly set, carefully withdraw tTie wax 
without, disturbing the filigree. The mould, with the 
fixed and projecting wires, after boing thoroughly baked, must have all 
the ^irplus plaster cleared from its surface (Diag. *363). * „ 

* A small quantity of alum added to the .plaster will harden^ it* 



Di:\^ 36 1 . 
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surface against the lieat. Now paint the/seams and. points of contact 
with thin borax, and apply thej. minimum of , 9 -carat goM solder to 
each joint, using the mouth blow-pipe in the soldering.' 
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The tirty grille resulting from this process may now be* placed on 
# a thin sheet of mica’previous to the insertion of the enamel. 

If the surface is small, it will remain perfectly fl^t; if large, however, 
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or a tbin plate of aluminium bronze ihay l^>e used, and its edges 
slightly be*V; over the filigree as a greater security. • 

The abov$ ihethocte are always more reliable for the first firing of 
plicjue a jour enafnel; while the upright position may be employed 
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for future firings (when possible) or in work ‘demanding a special 
preparations^ Diag. 364 wiU convey several positions, of the work during 
the process of }jring. ' 

In filling the perforations with ground enamel, ‘keep it slightly full 
towards the cetitre, which will circumvent shrinkage, and any fulness 
resulting will add to‘ the Jiquidjty of the colour. /• 

Several firings, with careful application, will be necessary to complete 
the work. 


The enamel sections may be produced* in relief by fixing the filigree 
on a mould macte of specially fine plaster-of-Paris, or dental casting 
pow’der (Diag. 365). The conc ave sections 


are then graved otit where desirbd, and 
the mould slowly and perfectly baked .to 
get rid of all moisture. 

The ground enamel is then applied, to 
th*e required height, fired and refilled 
with enamel until the desired surface is 
attained^* * * i . # • . * * c ,l>» g 365 

Bowls, Cups, or Similar Vessels ‘ ma/ 




be successfully treated in tfiiiv s^yle by Engraving or carving the d^ign 
on their surface, •untfl the remaining metal of the interior is reduced 
to a ‘"skin.” „ # S * 


Into these cells the (Jiamel is placed, fired, and refired untfl a uniform 
surface is acquired. « * 

The*" skin” of metal*» npw treated with nitric acidruntil thoroughly 
dissqlyed. * * . * 

Other methods include the use of gold wjres sof’der^d to the copper 
bowl in the iormatiop of the design, the copper shell being dissolved 
with acid after the completion of the enamelling. . • # 

Plaque a jour en*iniel*^hile exacting in its preparation, 'is fascinating 
jn results, gmd it affords a wide field for experimental work. 



CHAPTER XXIX 

BASSETAILLI AN1) ENCRUSTED ENAMEL 

« 

Bassetaille Enamel is specially suited for Work in geld and silver — the 
precious metals magnifying its heights and intensifying the shadows. 

Its practice gives full scope for 'masterly touches with the graver, 
# cutting cfiisel, or repousse punch. 

It rrray be effectively applied to the decoration of small panels, finger- 
rings, pendants, and lockets. • 

Epgraved or Chased panels must be executed on fairly thick metal, 
not less than size 12 in gold or silver, arid size 20 to copper* (Repousse 
panels may be wrought on much thinner metal ; sizes 
5 tvf 6 in the precious metals,*cind sives # *2^ 01* 26 in 
copper, will be of sufficient strength. * * 

Model the relief' slightly lower than the surround- 
ing rim, tFie resulting cavijy acting'as a betf for the 
various colours (f)iag. 3 66)* and leaving sufficient 
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margin for a final surface of *clear, transparent enamel. Foils of 

various tints and forms /nay be inserted. • Dry off each colour with the 
blotting p*aper before applying another, which *wi 11 ‘prevent the enamels 
intermixing and mudcKness appearing in the firing. *. 

In# chasing or carving the reliefs, aim mainly at a ’direct and strong 
effect. 

Shadows will show to best advantage if imparted with thin but jjeepl) 

incised lines (Diag. 367). • 

• • 
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Wave Effects may.be atta^ped by a sculptured tHL*atment of the ground 
(l)iag. 368 Awhile 'stitched or dotted will produce^ results of varying 
effort when coated with a \irface of translucent enamel. # 

Encrusted Jr Coated Enamel is the direct fusing* of the medium over 



a metallic surface; not necessarily 
with engraved walls as in c’/ampleve, 
or outlined with wire as in cloisonne. 

"Compjete chasings in bold relief on 
panels, howls, or cups, may have their 
entire surfaces treated with various 
colours. 
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Small figures entirely on the round may bb coated by this process. 
The surface of the metal, previous to the application pf the enamel, 
must be slightly “ flinf ed with a graver or small cytting chisel. 

Tea-caddies, smallbowls, and spoons may be coated in a similar manner. 
•Apply ^•enamel ip a thin, pniform layer ( Diag. 369) . • 

A surface «f fhiynn rnnn*r wifi resjilt in manv vaPviner shades of cold. 



CHAPTER XXX 


I.lMOGEs OK PAINTED ^NAMEC 

Painted Enamels derive their outlines Iron the colpur scheme only, 
without wire, cells, or chased details.' 

Faithfully conceived, each production should be a decorative creation, 
“born of the fire.” Executed on traditional or experimental lines it has 
few limitations to the ingenious worker. 

After study of the preceding chapters, the student will have attained 
a passable knowledge of the application* of the various tools and material 
associated with the craft. „ > e f 

Consequently, the practice of i Limoges enamel may be attempted 
wiiT considerable confidence, ‘^irrespective of its acknowledged diffi- 
culties. a 

The outstanding features are its brilliant and mystical, colour 
schemes, unfettered by walls of metal or ribs 4 of wire (mainly asso- 
ciated with the execution of champleve, or clique a jour enamels). 

The Metal (preparation).— If in gold or silver, use sizes 4,^5, or 6, 
metal gauge, and sjzes 25, 26, -and 27 in the baser metal, keeping the * 

relative weight in proportion to the 
dimensions of the work. After cutting 
the metal to size with the shears, and 
regulating ; ts edges with a smooth §.l<i 
proceed to strengthen and key its out- 
line for the reception of the enamel. 

"This is beyt accomplished by doming 
the panel towards the centres and slightly 
rounding the edge (Drag. 370). 

The Steel Burnisher may be used in thus work, but. only for small 
panels or thin metal. Larger panels must be wrought over a steel 
stake or -edge of hard wood with a wood or horn mallet, and latterly 
planished smobth w T kh a steel hammer. During the process keep the 
metal soft by frequent annealing (Diags. 355 and 356). 
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After working the 'edge to\shape, file it level a£ the base, leaving the 
resulting ir\ or “ burr ” oiVrnetal to ac j as a key to the enamel. 

Many variations of these edges are possible (Diag. 3 7>r ) , and their use 
adds considerably,^ the strength of the panel, and 'affords an excellent 
grip to the delidate meefium. 

ff the enamel panel i ?nte«ided for setting purposes, first ^complete 
the firing before preparing* its cavity, otherwise the alteration ol its 
original size* as w a result of the firing, might lead to future difficulties. 

Panels, if embedded in« plaster-of-PaVis with a little alum, and 
thoroughly dried, 'will maintain a more uniform surface (I hag. 372). 

The Enamel may now tx* ground and thoroughly filtered, until the 
milky hue has disappeared, and the clear, glistening medium remains. 



Opaque enarryris will not require excessive washings. 

Before grinding the etf&m«ls* work out the colour scheme on paper ; 
* afterv^yds, if in deftibt regarding the enamel, fire^a small test-piece. 
Apply me colours fro# the point of a small palette knife, and flood the 
moistened -enamel over the metal with a small brush. A first firiftg of 


flux may be used as base, which on copper, with a quiclc firing, will 
in a rich gold«en yellow ; on silver, a satin finish with a tinge of 
}ydlow ; whije gold will reflect its original hue. 

The offterse side # of the n£etal*vill require counter-enamelling, using 
for this purfiose any of the “backings” obtained from*‘the surplus 
grindings. A little gum Jragadfinth may be adeted to the enanjel during 
its application. * 4 % . * 

Objects of *«an irregular shape may haye “the ground enamel 
“caught”, on their surfac/ with the addition of a little reduced ^collo- 
dion ; this ingredient leaves the minimum of residue. wWth is a 
most necessary quality for the purity of the colotir^anc reliability of 
tffc ~ r ‘°™el. 


o 
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Hells of air, small "blank” surfaces, 4 r other blemishes occurring 
on the base of flux must be carefully cle/ned with the/acid, picked 
out with the graver, and finally washed with hydrofluoric acid and 
water. 

The defects must then be carefully filled with ground enamel and 
retired. 

Alter the attainment of a satisfactory surface the other colours may 
be gradually applied in thin uniform layers; carefully dry out one 
colour before adding the fiext ; this irrthod will prevent the one 
medium flowing through the other and causing an irregular and muddy 
effect. Care must be exercised to fire the harder enamel first, and 
gradually add the softer mediums. 

Kn amyls generally do not mix well, better results being obtained by 
fusing one colour over the other. 

Painted enamels demand a finer application of 
the medium, therefore', in the final grinding, Use 
th * agate morta * or ground glass slab and mullar, 
moistening f he enamel >vith a litpe oil ch lavender 
or glycerine and water (Diag. 33b). r 

Foili may "''e inserted as in champleve or 
cloisonne— gold foil under greens and yellows, 
some blues and reds, sdver under blue ai>d violet. 
Doijie the (oils slightly, for a crinkled effect on 
certain work will produce a unique effect. 

Pierce the surface <>f the foils with* needles 
to allow escape of air (as previously ejected) 
and soften any hard outlines by a carcfuf shading 
of the enamel. If the foil becomes* tarnished, 
remedy this defect by carefully annealing in the enamel kiln. 

Grisaille (Diag. 373). — This strong, decorative style of (he --Id 
Limouhns with its dense black, or deep blue grounds, shaded and 
ornamented t>y th& application of thin, dedicate layers of fiiiVdy ground 
white enamel, has much to interest and eeoke the emulation of the 
student. 0 

The Prooesf* — Upon a ground of black or d£ep blue the white 
powder may be effectively applied by stippling, using \n this process 
a needle tyyfine spatula. * A 

Repbafeed firings will be necessary to realise perfect effects of light 
and shade. * 

, Oil of lavender, or glycerine and water may be used in grinding tiie 
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enamel. Rich details* can suggested # witli foil ; drapery, hair, and 
similar partXmay be oujdirS^d with golj (solid or in dcrts). 

In firing special care jnust be exercised, otherwise the thin and 
delicate layers of^yhite are liable to become absorbed (if over-fired) in 
the # backgrouncf 'I'hoVoughly dry off all the medium employed in 
the grinding of the enamfd before inserting the work in the kill-/ 

.K oils require an extremely lightering. Iridium may be employed 
for painting iint; shading lines in black ovef their surface. This medium 
can be obtained prepared, ifnd may be applied direct to a metal or 
enamel surface. Use a little gum trasracanth or fat oil of turpentine in 
its application. 

Transparent and opaque enamel combined may be introduced in a 
lustred effect. Grind the transparent medium to rough, faceted chips; 
afterwards blend it with the opaque colour, keeping it slightly in excess. < 

Fire the enamel very carefully to avoid entirely fusing thb trans- 
parent colour. AfttTr firing, grind its surface to a perfect level, and 
finish it # with a high polish, whe*t .the* beaut v of the two mediunvs will 
be fully i^alised* 

Backgrounds of white may also b<? prej)ared, and various schemes of 
^decoration applied to.tfiei* ^ujkce «in* # a style similar to the hi^Jaly 
coloured liatterseft^enamels ctf a century ago. 

Treated decoratively # g«>od results are possible, buf the general effects 
are too suggestive of mmiajure and # £hma painting. 

l^RACllC^L lN()Ti;S OX THE RROCESS 

# 

Enamel may effectively be removed from a jnetallic sufface by applying 
light vibrations on it$ obverse side with a steel hammer while held in 
cold water, which wiW result in the medium cracking. Nofl/ appjy .to its 
moifacg a paste of hydrofluoric acid and fluorspar* and allow it sufficient 
£ime to act before washing off. 

Thin JP^ers may* be disp^rseci by a slight application* of heat and a 
sudden quenching ; any sftiafl “ speck? M remaining may b*; ground with 
corundum os “flinkcd” with a*scorper. • 

Density of colftftr (in parts) may ^lso be remedied ffy grinding with 
the ('orilndum ifcle and refiring. * 

If a panel becomes twisted daring the firing, replace it in a kWh until 
the enamel 1$ fused. Immediately# remove and place it yy^on a hot 
level ^urface, simultaneously bringing a heavy pressure to bear upon 
tlie objectionable parts. 
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The hot edge of a large pajette knife w/ll be serviceable in this work 
(Wag. 374). \ /' * 

Small sunken spots on any part of an enamel afterp firing may be 
attributed to various reasons. w « 

They are principally the results of air expulsion caused by oxidisation, 
hurried Frying, or too coarse an applicatioh of the first colour layer. 

Unobserved flaws or blisters 
on the metal surface, resulting 
from the rolling* may also be 
the cause. 

Enamels m jewels will not 
stand an excessive ‘heat (in repairing) without discoloraticyi or other 
injury. Therefore, in the event oj’an accident and in repairing with solder, 
wind strips oi damp asbestos over the enamelled parts as a protective. 

Jewels, transparent and opaque, may be executed in enamel with fair 
success and peculiar effect. In their production * raise a similar fo’rm 
in thin metal to the jewe* required ; afterwards fire^ a layer ot^flux ovei 
its surface, then wrap it n go, hi ow silver ioib turning Che edges of the 

foil slightly under, to secure its 
tSs'j position. 4 1 Translucent colours^ 
in J various ,-ifnts may now be 
fused oyer its face with effective 
o’ results. * 

* Foils with a crinkled ^skih will 
■ prove~"even more telling when 
* combined with careful # shading 
of the enamel. 

Greater strength “ and simi- 
larity to a Jewel may be obtained 
if the* enajn’el is fired int® a box 
setting,; or small “galerie" settings may be filled with enamel^and fired 
as in plique a joui. Unique results may^' also be obtained '£>V firing a 
surface of enamel, and while in a molten condition pressing into its 
surface a previously fretted decoration (I)iag. 37,5). 

Gum Tra&a&anth may be purchased in powdered form and prepared 
for u^e by reducing it in a little hot water to liquid forTiV, A few drops 
of quince juke added will improve its condition. 
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Diag 376 — The Craik Howl. 

$uaich in Solid Silvei, presented to Sir Henry Craik, LL.l)., by the Ltftulon Staff at 1 

Designed by Miss Dor, Carleton Smyth. Enamel by Miss De (Jourcy Lewthwaite Dew 
m Carving by Cohn Ifenmure. Silversnuthing and Repousse by P. W. and W. A. Davids 
of the Glasgow School of Art. 


CHAPTER XXX I 

REPAIRING, FINISHING, ANI> POLISHING OF, THE MFT£L SURFACE 

* , I » 

Commercial work generally betrays an objectionable weakness of 
over-fin istyng, to the detriment of the natural tooled effect resulting from 
< its production. 

Likewise, in a similar degree, the tendency to under-finish is 
prevalent in much of our modern craftwork under the mistaken 
conception that it adds t<* the artistic Value* of the-jobject. .Therefore, 
it will be important for the stpdent to fully .realise ’wh^ft repairing and 
finishing implies. * • 

Zlie process implies the ccfmf>let£ * r/drrtWal '<rf surplus solder or 4 
blemishes arising from ^the use of the file, scraper, chisel; dividers, 
etc., by the application *of pumice (lump and r powder), water-of-Ayr 
stone, crocus, buff, tyid burn^sjier. ^ " 4 

In their use care must be exercised to preserve i'll the original 
quality of the han<J-wrought surface. 

c 

. o<i 

t The Nlcessakv Tools 4 and Material 

The File in various grades. 

Scrapers of various shapes and sizes wilf b£ required after the UppJi- 
cation of^the file, which will produce a smooth and cle;an surfa(?$y?f metal. 4 ' 

To level a surface of metal apply tlfe flat scraper slightly moistened 
and at varying*angles. 

The Shave Hook (Dia^. 70) (round and flat#) is ^ special type of 
scraper mainly*. required in soft-solcfered work. 

The Brass Scratch brush is principally employed for* cleaning and 
bringing up^ r the colour of the metal. It will “prove more effective if 
used with* Soap and water, and with a* revolving action. 

Repousse ^ornamentation may be considerably intensified b*y its* 
application. . , 
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Lump Pumice; Stbne (smooth) and Water m£y be applied alter the 
scraper in%moothing the netal surface * . 

The water-^)f-Ayr stone* will follow the use of the pumice. It may 
be obtained in grades, rough or smooth, and is* unequalled for the 
production of "a smooth skin on metal. In the form of small tapering 
pencils it is indispensable 4 or .the finishing of fine detail. / 

The Steel Burnisher (lTiag. 66) # will # be found most adaptable in 
•removing ^ma^l scratches or other blemishes frqm undercut parts of 
the work. . • . • 

Polishing Ponders, including crocus cake, tripoli, and rouge may be 
used with the leather, /elt,*and calico buffs. # 

Chamois leathef, cut in Strips and applied wTth.rouge in the form of a 
paste, will readily reach irregular-shapes or intricate detail. 

* The Lathe or Polishing Head will be required t° carry flie various # 
buffs, calico mopspand dollies. Failing the services of a wheel, polishing 
sticks may be used, covering their surface with fine emery, chamois 
leather, basil, or felt, witl> the tyddition of a suitable powder applied in 
paste fqrn'Tto tiiei resurface. ^Rquge^and water, crocus and oil, or alcohol* 
and silver whiting will each provide a # reliat>lc j>aste for the precious 
metals. • *, 

Brass,, copper, zinc, etc‘.f may be cleaned with a paste composed of 
rotter? stone or Spanish, waiting*, comtfined wfth a kittle fine salt, oil of 
turpentine, and methylated spirits ^apply it with a circular Action. 

Shellac andjspirits of wine®mixed, afterw’ards strained and clarified, may 
be applied as a lacquer «ii pueVhiUing the tarnish of brass and copper. 

§i]ver plate, after polfshing. and previous to stoning, may have its 
surface preserved wijjE a flight application 0/ olive oil.* Previous to use, 
wash off*in hot soapy water. • 

After smoothing* the metal surface, a certain texture or*coloiying will 
•*bcj*e,quired to emphasis^ and enhance the latent Equalities of the various 
, metals. # * 

.Greir restraint 0 is required in this process, as *the rfatural tone of a 
metal seldo#n disappoints, whereas tfle risk of creating a Jqighly polished 
and false effect is ever prevalent. • 

In the finishing of gold, silver, oi; platinum, the natiy^J tone acquired 
in the*tooling4s always pleasing; unique effectsEare possible with an old 
gold or. tobacco leaf tint/or the unapproachable silver gre^ of the* whiter 
metal. • • * ••• 

Jewellery or similar work with fine detail must have' all discolourings 
•arising from the use of solder effaced before aUempfing the final finish. 
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This process will 'be better accomplished by submitting the object 
to a “stroke ” of gold or silver, afterwards oxidising and surface tinting 
until the required degree of light and shade is,attained. i 

The fumes of ammonium sulphide (if strong) may be utilised *for the 
above process. Larger work may be immersed' entire, or the chemical 
applied \\ith a soft brush, with the metal slightly warm. 

After rinsing the work in water, dry off with a soft cloth^ and work a 
fine brass scratch brush in circles over its surface, which .will restore 
a uniform tone. ‘ *• « 

The Wheel or Hand Buff may be applied in parts to restore the 
original colour and intensify the effec{. * * # * 

Silver (bright), if placed immediately above a tray of burning sulphur 
to receive^ the fumes, will assume beUutiful shades of blue, fyrown, and 
, grey. If too dark, .the silver grey may be increased by an application 
of the hand-buff combined with a little rouge. 

Copper (bright) will acquire varying rainbow shades if subjected to 
wave^ of heat from the bl« w-pipe l or 3 gas-jet.* t , 

In this process the coJou^musC be *chr*efuLly watched, and fee work 
withdrawn on the attainment of the' desired shade. t 

may be fixed for a considerable virqe, kf a*thi/i film of yellow bees- , 
wax be diffused and lightly wiped over its Surface. .Similar results may 
be obtained by suSpencfcng the work immediately above the fumes of 
ammonium sulphide; The qjmosphzre also exerfe an important action in 
the tinting of a metal, copper being the most receptive. * • 

Opaque finishes on metal may be dbtained*\frith s^and blasting, or by 
the more desirable method of a light, circular scouring with pavjrdered 
pumice, bathbrick, or fine sand. ‘ *•» 

Brass may be brought to a fine yellow colour by afinealing, and 
boiling ♦ off ifi hot sulphuric pickle; or to 3 glistening shade by a 
momentary immersion'in a bath of nitric acid send \ya\er. -*** 

Pierced Decoration or Fine Detail in brass may be brought^to a find* 
colour with the'juiceof a lemon combined w,Jth Spanish whiting.* 

Brass, aften polishing, will acquire a fine shade of brown*if imbedded 
in damp molding sand. *0n removal, a polish ig circles wit*h a soft dry 
duster will render its condition almost permanent. 

A green bronze shade«may be applied to brass in q>Vimple manner 
by “ poSinciqg ” damp blacklead over its surfac&with a brush ; when dry 
a final brtsSk: off t and polish* will prodfice the desired result. 6 

Zinc, Aluminium^ German Silver and similar alloys may be effectively 
cleaned with finely powdered salt moistened with lemon juice. 
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In the application, permit \ to act for a^few minutes before removing, 
polishing latterly with Jtripoli or whiting combined with a little paraffin 
to form a pastv. Avoid tjie use of sf)da with aluminium, owing to its 
tendency to dulUhat metal. 

Jn polishing woj;k with delicate chasing, engraving, etc., cover the 
surface with a protectite Composed of fine waiting and glu/. These 
ingredients when hard will set like “gess©,” but can be readily removed 
with boiling^waJter. 

Oxidising of Silver — 

Jjal-ammoyiac 2 parts. 

SuJphate of copper .... * „ 

• Saltpetre . . . . . . . 1 * „ 

Grind the above ingredients to a fine powder, and dissolve in acetic • 
acid, afterwards bringing to boiling point, and immersing the object, or 
ap*plying the solutioif with a soft brush. 

Zapop and lacqyered stirfaceS [generally) *ire better avoided in the 
finishing’ofcraftwopk. 





CHAPTER XXX II 

• • 

SCHlM!. # or WORK !^)R RLROl'SSL AND bll \TRsMlTIllNO 

i. RFPoibSK in Mt‘tal. -*-Th£ Tools^— Simple exercises with tjic outliners 
in the production of* pattern *and design. * % 

2. Exercises with the dotting punch from the front and obverse sides 

af tlie work. . 

3. The application of the outliners and dotting punch (combined). 

*4. Embossing of simple forms with the rounded modellers or hollow 
punches.^ • • • • # 

5. THvj nSking of sepoitsst^fincheSifrom stec;l wire agtl forged “ blanks.” 

6 . Preparation of the pitch (hard atul soft). 

7. Annealing and ch«rft!Sil c^egfiingtofthe metal. 

S. Simjile sheeft jnetal working setting out various forms on thick 

paper. * # • 

9. Flat sheet metal tvotk em bribing boxes, sconces, mirrors, photo 
fr antes, eLc. • • 

• 10. The “ raising” of Prfctal from the Hat sheet to the«round. 

11*. .Decoration olf globular forms, intfoducing the use of the snarling 

• • # • 

iron. 0% • 

12. Mdting of mejal ; casting wire ingots and forging previous to 
the use of the draw-{flate # . 

ybz.0 Drawing of tubes, •eltenier, and solid wirf, also the process ol 
U mock ” wiring. t 

1*4. ififir application to’ # boxcs, cups, bowls, efre., afeo the making 
of joints and hinges. • •. 

15. Soldering, hard ^nd soTt, with the largc^foot blow-pipe, soldering 
bit, and small mouth blow-pipe. 

16. Sand molding and casting. . 

17. Cleansing, repaid^, ancl retouching of castings. 

18. Spoon^making. 

19b Finishing and polishing. 

20. Surface colouring. • 
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, SCHEME ()!'• WORK FOR JEWELLERY 

» » ■ 

1. Wires. — How f to forge and draw them to various micknesses and 

shapes by the application of draw-plates. , ‘ . 

2. Thyir use decoratively — the production of ^design by diffepent 

arrangements of units in drawn wire. * « * 

3. The production of links^bf varied shape from wire, and by the kid 

of mandrils. * t * * 

4. Chain-making (as the result‘of previous process).. # 

5. Making grains by the fusing of cuttings* 

6. Forgirf^ of wire irtfo various forms, and thefr application. • 

7. Simple and compound twists^ using round, square, • oval, and 
triangular«wires. 

(S. Hard soldering with mouth blow-pipe, using gas or spirit lamp. 

9. Combining pierced and chased details with various forms of wire, 
in designs, with the use of solder. 

10. *The making of settfngs for stones ^1^ enamel ^panels. 

11. The cruciblb, and melting of # \he metal*. * 

12. Simple pattern-making, ryouldin^, and^ resting. 

*1 * Simple ring of silver set witli stofie*\« *• 

14. Brooch of silver ss*t with $tone or enamel. 

15. The insertion of tlie brooch pip. * • 

iC T'he piercing«saw, hov*to use^knd ap^ply it. 

17. Preparation of a piece of jewelLery (without solder) ' intended 
for enamelling. t 

iS. The making ctf a simple buckle. 

ip. 9 A set of buttons in twisted wires. 

20. The graver and how to apply it. 

21. The chaser’s hammer and punch, tn^ir^pn^ation in finer work, 
on the precious metal. 


SCHEME Of WORK FOR ENAMELLING 

• • 

1. The prejirpinary preparation of the metaf— ciftfing, doming, and 
cleaning. 

2. I*he enamel -grinding and washing prev\ous to its application on 

the metaL^rfaec. * • • 

1 The “ flooding of the moist enamel over a metallic surface — 
-»tudy of enamels coVnbincd with the use of gu.m tragacanth. 
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1 * » 

| I, » 

4. The enamel *kiln — its characteristics —use oPthe cradles — insertion 
and firing o’fcthe epamej. 

v Cooling and cleaning bf the enaifiel after firing. , 

6. Application* of gold and silver foil. * 

7. The use of t,he* cutting chisel and graver in preparing simple 

designs in Champleve enaifiel.* » / 

♦ 8. Application of the ena'mel in Champleve— a limited colour scheme. 

• < ) . Surface finishing with corundum, pfmucc, anpl water-of-Ayr stone. 

10. Coated*enamel — its application 4 o hollow-ware. 

11. The preparation of a casting by planishing and flinking, previous 
to the ‘/charging* of tke efiamel. 

12. ClQisonne enamel— simple forms of cloisons* 

1 13. Securing the cloisons in position. 

14. Filling in the wire cavities with enamel. , 

15. Drying and firing, recharging, levelling, an cl final polishing. 

16. Plique a jour tnamel — its special preparation. 

17. IJassetaiile qnamel.* The* excavation qf a bas-reliet with chis.. 

and.gra«/er. • . • • m 

18. Application of the enamel in Bass&aillc. 

19. Introduction tq OiTSjgas ejmmois.« t -Simple exercises with restricted 
. jur schemes. # 

20. * Experimental wqrk, embracing original ^nd exclusive treatments. 



CHAPTER xx>yn 

MATrRIAI.S, AND WIII'RE TO (^l.'J 'I HEM 

Bull’s Metai inay be obtained from Bull’s Metal and Melloid ^Company, 
Limited, Yoker, near Glasgow. * 

. Chemicals. Messrs. Baird cV Tatlock, laboratory Furnishers, 
Chemical Dealers, 45, Renfrew Street, Glasgow. 

Material, Enamels, etc. — Messrs. Calipe, Dettmer & Co., 21, Poland 
Street^ Oxford Street, London. • # • # * ^ « 

Requisites of tlje Craft*— P \\ •/he • D^id^on, *5, Riiskjn •Square, 

Disliophnggs, (ilasgow. • 

. Pw.ralumin (Sheet and WiA).-»-Vi#k<^,f Linrijed, Vickers House, • 
Broadway, Westminster, London, S W. * • • 

Enamel Kilns a^d E^ow-pipes. — Messrs. Watcher, Russell & Co., 
Limited, Pafaliue Works, WjlderspocJ Causeway* Warrington. 

Jeweller’s Requirements. Messrs. K. Gfcay tV Son, fS, Cle # rkenwell 
Road, London, K.C. *'*•** • 

Metals. — Messrs. Chas Ilarrtfld <Sr Cm., Limited, Assayers, Refiners, 
and Dealers in the Precious .Metals, 2 Y ^5, St. Pfiul*»«Square, Birmingham. 
Fr<?t Saws, etc. — Messrs. Hobbies, Limited, Dendiam, Norfolk. 

Meta^, Copper. Brass, etc —The “Mint,” Biripin£ham. 

Jewellery and SilversTnithing Tools, Enamels.*- Mc^sSrs. C. J. Plu<?kfcJ f t 
cV Co., Limited, 29, so tV 38, Poland Street, Oxford Street, Londojj, W. 1 
Precious Stofte Dealer. Arthur S. Wainjyright, 185, Warstone Lane, 
Birmingham. 
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Square Island °Be 1 ich (if th< 1 i 14 1 1 1 is good) 2 to 3 inches thick 

A semicircle # may be •< lit out of one side t > accommodate the 
bench- pin and skin* On tin* abo\ 1 * bench silvefsmithmg, jewellery, and 
repousss may be executed • 

*A Cleaft, Solid, Low-set Table suitable for enamelling. 

Sheet Iron, 2 feet square and 'mounted on suitable legs, will, provide 
a good pilch bemdi 

Revolving- Soldering TaJ>le 1.2 Jo t.s inches in diameter, and covered 
with bryki'TX'hgi coal, coke, r- ^lecT-s^ot fireclav. 

das Blow-pipe (with laps about implies long) wfth Foot Blower in 
proportion (Pletcher, RusV^II X ( o , Limited). 

* i2-inch t Brass Foot Rule 1 giitPSteel Square. ^ — 

Bench *Anvil or Flat Iron (adapted;, It m jy be,, kept stationary by 
insertion »n the sil versnjthing benejh Round 'driblet i gins 1 , 

Strong Leg Vice or Horizontal Bench VUe. An additional Small Vice 
for jewellery would be rpijuiied. # > 

Small Bench Soldering Burner for Blowpipe Work. 

Charcoal Block (cogcer, United). ^ J . 

Two Moufh Blow-'pipes (large and small). 

Iron Binding Wi/*e (two sizes: thick and thin), Wire Soldering Wig, 
IVLnilding Flask, and Small ( Sand Box. . " • 

" ^Borax Dish or Slate with Borax Stick. 

^ea<J jSlock, Wooden Doming Block, also a Tree Block with various 
circular hollpws cut on it$ stirfa^e. » 

A Spirit, Soldering Lamp juay be utilised 1/ gas ^ not (rvmlahlc. 
Tweezers for placing the solder, Jeweller’s Soldering Bit. . 
Boiling-ouJ^Pan (from sheet copier not less tjian sm-e <2). 

Nitric Acid \ * Several Earthenware Jars for ^retaining the 

Hydrochloric Acid - # vartous pickles 

Piuoric Acid 
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Several Large File' - (mainly half-rounajrough, £nd smooth). 

Small Skew Nippers, Small Straight- Nosed Cutting Pliers, Small 
Round-Nosed Pliers. Small Hanc} Vice. 

Large Straight-Nosed Pliers. (They may also be used as draw 
tongs.) 

Draw-plate (medium size), Filigree Draw-plate. 

Large Straight Shears, Small Clear Straight Shears, Small Clear Bent 
Shears. 

Steel Dividers (spring, medium size). ■ 

Several Scrapers, Calipers (medium size). v 

Several Brushes for Borax, etc., Sparrow Hawk. 

Cow’s Tongue Stake (for raising), Snarling Lon (double end, large 
and small). t 

Sand Pfid, Beck Iron. 

, Various Lengths of Wire— tubular and solid. 

Small Tongs, Soldering Bit (for soft solder work). 

Drillstock and Drills, Shave-hook, Joint Tool. 

Several Gravers, Cutting Chisels, and Scorpers. 

Steel Draw-point, Furnace Tong^. ^ ’ 

Saw Frame and Blades. 

Chaser’s Bullet (half) filled wfah hard pitch hor -mall work. 

,>r(V Wooden Triangle, or Leather Collar, to bed the pitch bowl. 

Pitch Box for Rfcpoud^e (not c less than 12 inches square), filled with 
soft pitch. * k ' * v i 

Chaser’s Hammer" Six Rejjousse Tools. * s 

Several Wooden Punches, Twenty to Thirty Chasing Punches. 

Flat Wooden Mallet, Woodeu Doming Mallet. 

Horn Tip, Silversmithing Hammer, Small Planishing Hammer. 

Large Ladle or Three-Legged Pot for melting pitch ; the ladle could 
also be utilised for melting lead, etc., if thoroughly cleaned. 

Oilstone and Oilcan.* 

Muffle Furnace for Enamelling (of medium size). 

Pestle^ and Mortar, Grinding Slab and Medlar. 

Corundum File, Brass Scratch Brush. 

Several Riffles and Needle Files. 

Water-o f -Ayr stone and Pumice (lump and powdered). 

Three-Cornered Scraper, One Water Globe (indispensable for small 
work). 

Several H?.nd Buffs, Steel Burnisher. 

The Baser Metals may De bought by the sheet, 4 feet x 2 feet, or in 
continuous rol ] s 1 foot broad. 
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Wire may be bougnt by th^ pound and reduced in the Draw-plate as 
required. ' ^ 

The Precious Metals may be purchased by the ounce, also the Solders. 
Cloisonne Wire is sold by the yard, and Gold and Silver Foil by the 
sheet. 

The Enamel (raw ma*er ; al) may be obtained by the ounce. 

Nickel and Silica Cradles 
Gum Tra^acanth. 

Oil of Lavender. 

Two Palette Knives (large and small). 

Blotting-paper /white). 

Shell Gold and Silver. * t 

Polishing Powders, emery, tripoli, and rouge. 
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GLOSSA&IAL INDEX AND REFERENCE NOTES 


A 


Acids, Sulphuric, Nitric, Hydrochloric, # Mu gatic* 
and Hydrofluoric are those principally used in 
Metalcraft, 29, 164, 167, 172, 180, 181, 194. # 

Acid Baths, vats, generally of stoneware or sheet 
lead, used for retaining the various pickles, 
solutions, etc., 29. 


Alabaster Cement, alum combined with a small 
quantity o? while of egg ; %se whilst warm,' *13$, 
I4C®» * % • , 

Alcohol, applicable cleaning metal*with silver 
whiting ; helpful in dissolving (juih .iiag^cantl^ 
and in mixing powders tb a paste, 29, 

Ale (sour), Useful in conjunction with s^ap-suds as a 
metal cleanser ; improves the condition of 
molding sand, 149. * 

Alloy, the bajier metal winch is. impregnated with a 
finer, to produce ^varying stren£tfi, # fusibility 
refle^iw power, ’and colour, 9, 28, 45, 161, 170. 


Alum may be inserted to provide q, 1ft rde«ing # e fleet on 
plaster-of-P*ris n*oul(ft, thereby rendering tjieni 
more capable of withstanding the fire, 148, 168, 
,« 187, »93- •• # . 

AJ^jj*.uAm, a suitable metal fof d^orative fteatment. 
It may be obtained in sheet or wire. I11 
confetructifliftil work, use Aie rivet in pieference 
to solder, 9, 10, «8, 156, 199. # • 


Aluminium Bronzo, a strong resistive alloy ireful as 
a base for Plique d Jou* enamel p 188. 

Aluminium Silver is composed of 60 parts copper, 
20 parts nielfcel, ~ina # 5* parts aluu^nium. This 
alloy when polished wll acquyje a lustrous, 
silvery finish. m * v 


Amalgam* a combination of gold and mercury used 
• m gilding and inlaying, 153. 


Amfnonia, ^useful in the colouring and cleaning of 
• metal, 173. 

Ammonia Chloride, applicable ^n the tinting of 
metals, 200. * 

Ammonium Sulphide, suitable foracolouring the 
various metals to deferent shades ; if applied * 
warm it will prove rhore effective, i4Jl, 199. 

Annealing, the process employed to restore ductility 
# to certain metals by the application of heat until 
they attain- a cherry red hue, 12, 27, 2S, 29, 79* 

* 89.172, 183, 192. • 

Aintii^ony, a white, brittle metal of bluish tinge, 

9 flseful as an alloy, 47, 143, 157. • 

Anvy (bench), a flat sta^e of varying weight with a 
square and fa rounded edge for planishing sheet 

t metal to a uniform surfawe. fAn ordinary flat 
iron*»oves a good Substitute), 1 7, 70, 92. 

Armenian Cement, \ special cement used in certain 
tipgS 139- # 

Asbestos Blocks, employed for soldering purposes. 
In thretftls the asbestos may be used when damp 
for the protection from heat of stones^or other 
paits during the cxecutionyof a repair, 28, 52, 
196. . * . 

Assay Cupels, the cups employed during the process 
of metal refining. . 

Assaying, the procc# which determines the correct 
quantity and quality of therprecious metals. 


• . '** 

9 

Backing, the support added on the obverse side of 
Pewter Modelling or. work (It a like nature, 27. 

Backing or Solinj, the p? )eesf*of mounting, or 
l^ckintr.a hollow piece ofciewellery with a flat 
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support of plate on' the ol verse side. The term 
“hacking” is also applied to the enamelling of 
the undersides of panels, plaques, tic., with 
surplus giound enamel, 176, 193. 

\r 

Back-stick or Centre pin, a guiding tool usel in 
the proofs of spinning metal, 87, 88. 

Ball or Half-ball, large hollow heads in metal, 25 

Ball-faced Hammer, ha. a well-rounded fate; 
useful in thawing up hoHow shapes or bosses on j 
thick metal, 25 

Band, Bezel, or Collar of Metal, employed in 
settings, oi when titling a lid m a tmkurd, cup, 
or similar vesst 1 , 1 32. 

Bas-relief, a surfat e modelled in low relief, 96, 185. 

Bassetaille Enamel, implies a deeply incised or 
tooled treatment of thepmial, with transparent 
enamel flooded in ifntil a level surface is 
obtained This method intensifies the under- 
lying shadows, 164, 166, 190. 

Bath (ac«dh receptacle for the insertion of metal or 
enamil when under t h<4 action of an aud. 1 73- 

Bathbrick, a (.(impressed sandy substance, m“d for 
sco 1 ring purposes, 30, 48, 132, 142, 1 44, 150, 
* 57 - 

I 

Battersea Enamel, a dainty application of painted 
enamelling, somewhat deficient m decorative j 
treatment, and more akin to chin.3 painting. It 
was much in vogue during the early eighteenth 
century, 195. 

Beading Tool, a steel pijpch"*vith a uniform re]»ea* 
of small, mcistd balls or beads which, applied 
with a revolving pressure on softer metal, 
produces a no* effect. A single bead is 
employed in the execution <«f a threaded and 
grained setting, 138. 

Beads, cirnf 11 blobs or grains of metal, formed by 
fusing small cuttings or ring-, m prepared circular 
cavities on the cluTrcoal block, 47, 112, 1 13, 119, 
130, 138, 161. 

Bei rer, of hinge or, stone, the shoulder of met a* 
c.urying the knuckle or joint ; the nm of wire or 
plate vyhith “ beds” a stone or enamel, 133, 137, 

I 3 »- ' 

Beck Iro. a T-Wped stake V»ith a tapering arm 
and obiong, flat lion, 58, 71, 132, 183. 


Beeswax (wdiite) provides a perfect medium for the 
t ansference of fine detail in pencil to silver or 
gold, by applying a thin filn to the metal before 
transferring, 23. 

Beeswax (yellow), .equired in the picparation of 
modelling, casting, and chaser’s wax ; an 
effective lubriciMt for saw-blades, 39, 1 4 1 , 142, 
143, 147, i 99- 

Bellows (foot or hand), the medium for supplying 
the air-blast to the blow-pipe or forge, 15. 

Berych or board, the flat surfi.ee of the jewellery and 
silversmithing benches including the pin, skin, 
sawl)Q|xrd, and revolving hurnei, 26, 167, 183. 

Bench Pin, a wooaen projection on the jeweller’s 
board on which \anous processes of the craft are 
executed, 207. 

Benzine, a useful cleanser of giease, etc., for small 
objects 111 metal, 30 

Bezel, n circular tube or collet of metal, 137. 

B : smuth, mineral use fill as an alloy 11. casting owing 
to its softening properties; similar’) in the 
preparation of pewter solder, 45. 

! Bit (iopp(; 4 , oolt or soldering iron, the medium for 
I . ' joldenng with allots of lead tin, or bismuth, 
45 “ 48 * 

Blanks, bodied of punches ; incomplete details of 
rings, £tc., 31. 

Blind Tooling, the incision of a flat decoration by 
i‘hc*igenc\ of fancy or patterned punches in a 
manner similar to that employed in Lookbinding 
deccration, ^pi, 102, 185. 

Blisters, bells oY air on a metallic surface after 
rolling, 196. 

Blobs, the condition of small n«.cal cuttings aft. - 
fusing, $>. 

Blotting Paper (white), utilised for absorbing the 
t water from the moist enamel, which has been 
applied t ' the cells, 179, 190. 

Blow-lnmps, the principal one for the hard-soldering 
of light wV.Vk is ‘he Aitna ; for brazing, the 
Barthel, 54. 

Blow-pipe ('arge), with foot-beKows for heavier 
work m s’Hersmithing, etc., 15, 19, 28, 48, 70, 
167, 199 * 

Blow-pipe (mouth), small and adaptable fi>« soldering 
light vcork, 28, 29, 47, 132, 188. 
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Bluestone (Sulphide of Copper), dleful infixing aretf 
film over a sofwsoldered seam on copper, 

• | 

Board Sweep, the swegpings, or “l<?mel,” from the 
silversmithing and jewellery benches, 207. * ) 

Boiling-out, the process cleaning newly soldered j 
wofk by insertion in hot pickle, 29, 77. • 

4 • 9 j 

Boiling-out Pan, the copper pickle pan or*poi celain 1 
(frsh for boihnggmd cleaning metal, 29, 57, 58. j 

• 

Bone Powder, utiPised*in making a c^ympo with | 
plaster-of- Paris, afttn, ^md powdered bricl* in j 
the production of moulds, 148. ! 

Borax (preparation), flux ^>ed in Jiard*solderinj!. # j 

To prepare, ^immerse some borax in ft. pa^ of 
pure water, bring slowly to the boiling point and | 
stft continuoiMy till cold, when a compact ^nowy *; 
powder will form, 132. 1 

Bora?: (application), the above powder, combined 
with a little watei to the consistency of a milk) 
pastes is applied to seams ^nd other detail^ jo, j 
76, 132, M4, /•* 

• • , 

Borax Dish, a shallow saucer with roug tamed surface- 

suitable fot grinding lump borax w*r ^water to a . 

■* thin paste, previous to ^ts u-Aat a flu* uf 
soldem^g, 49. # - 

Borax Slate, a small slab of slate witii deeply incised 1 
lines which grind the l«mp bonft, wiien applied J 
with water,* to u suitable milky paste, 491 » 

Bosses, half-balls or similar forms trough* oft ttyi 
doui lb g* block, %and pad,* 01 bed of] pitch, 2 $, ; 

"J- • * 

Bossing Punches hf*ve toell-softened edges, which 
preclude the possibility of tlTe metal “giving” 

_. irg during work*#, 7 $- 9 

Up, the process of raisyig sheet metal with 

* the doming nftxllet or punches, 1, 8, 16, 25. 

. . • • • • 

Bottle (rubber), a special block of black rubber Aed 
mainly by the chaser and engravef to realise the 
effect of the wdrk when polished, 96. • 

Bottles for Enamel (ground), these receptacles aie 
better w*ith a widraouth, also a cork 01 celluloid 
stopper m jftefereneft fto metal h^s, which arc 
liable to rust, 167, 175, 176. • 

• • J§ 

Boxwood Sawdust, employed in jewellery for ; 

* absolving moisture ; the wood is used in the 
making of punches^and polishing styd<s, 30. 


Brass ran be obtained readily in sheet 01 wire, 
liemg fahly soft and of good colour its uses 
decoratively are unlimited, 9, 1 2, 27, 28, 40, 

I *70. 183, 19^ * # 

Brass Solder, usually ^peltcr, which is mainly an 
alloy of granulated brass and zinc (a pie- 
ponderance of zinc adds to its fusibility), 49. 

, • 

Brazing, the process of soldering with shelter, applied 

mfinly 10 coppei, b&iss, and German silver, 49, 
76. 

Brick (fireclay), a special Hat surface of fireclay 
•useful in spacing out large work before soldering, 

„ MS. * 

Brick Dust, finely ground and tlfbroughly dry will 
make an excellent ingredient m the preparation 
of new pitch ; under picsenl conditions it is 
diffi* ult to obtftin, hence plaster-of-Paris ot 
whit mg may lie substituted, 13, * 54 * 

Broaches, finely pointed reamers oft steel, with keen 
edges, for cleaning the interiors of tulnilai 
* joints, 12#. m • 

tJronz^, an aiioy of nchcoloui composed mainly of 

# copper and tin . valuable for casting purposes 

• *#Ul for making small dies, 9, 11, 102, 199 

Brooch Fittings comprise the pin, joint, and c at ch ; 
♦n additioijd safeguard is piovided by soldering 
on a small ring and fixing^ safety chain, 121. 

BrunswTftc §lack, useful as a protective from acid, 
164. 

• 

BruShes, scratch brush of fine brass wne for 
polishing ; plate i»rus|j, for use with rouge and 
silver ftvhitmg ; grease brush ; washmg-off 
brushes ; borax pencil ; liaie’s foot for sweeping 
bench lemt-1, etc., iS, 30, 144, 173,^99. 

Buckling of slifet metal may be remedied by 
judicious annealing and planishing over the 
tighter parts, 83. # • 

Buffs (wheel and ffand), for polishing, made of 
various materials, including leathci, hide, felt, 
calico, etc.; round, oblong, ^nd tnangular in 

* shape, 141, 158, I 79 > ;86 # i97, > 99 * 

Bullets, chafer's and engraver’s requisites for securing 
small objects during tooling^ 14, 136^ 153. 

Bull Metal, °a speegd alloy f)f rnjk colour composed 
mainly of topper; well suited for detoiaiive 
purposes, 9, 10, 1^9. 
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Bullsticker, linely-poirlled graver, useful in making | 
a grained selling, 178. t 

Burins (vanous), gravers ^and scorpcr?. They are 
gi ne rally slightly curved towards tile point, ^5. 

Burnishers (various), agatci bloodstone, tempered 
steel, used 111 closing scratches and other 
blemishes on metal ; also in “ burnishing over ” a 
setting, ott working a high pol'ish on a metallic 
sui face bv prepare, 24 4 34, 41, 1 33 » * * 9 2 » 
107, 108. 

Burnishing Inlay, the. 

or gold wore into 
inlay, I yS. 

Burrs, seltci’s ton’s, similar lo dulls, utilised to form 
the 1 amities which ictam jewels, 103. 

Busts, models utilised 111 designing and spacing out j 

n 1 v Isle is and chains. ' 

t 

<; 

( Cabochcin, drop or tallow shape, a sUvu of soft and 
lounded contour, 1 3 1 ( # , 

Cage (1 opp< r wire), a small leecptacle of wire 
simtl u to a deep spoon, u-.ed to lemovlj light 
1 1! ijei I s tiom hot pi< kle. 

Calipers, a species of composes, th wings id ung 
out w aids l > t T outsidt woik, and inwards fot f 
mnci « >r glohulai work, J<4, 86. ^ 1 ” 

Carat, 111 >pi dung of the cpiality and jSurit y of gold, | 
implies om tweni)-fo* rtli part, 97, 1 10. j 

Carbon Paper, black or <l^rk blue, is a useful j 
medium for 1 1 ansternf.g designs to nietal, 22, 23. ; 

Carving in Metal, cutting small objects from tlu ; 
solid bv pannj and incising with the dull, 
u’.Uing'chisel, and graver, 100,101, 137, 189, 190. 

Casting, form m metal c»btained by the. use of a 
mould (vouch is charged with molten nietal), 88, 
98, 122, 142, 143, 166, I (Ay. 


ME Y A L CJ\A F 7 ' 

e alabaster, am^L'r, and shellac for repairing, 130, 

W’ * 54 - 

Cemerb; Sticl^, a small taperifig stick of wax foi 
placing Mones in position, 133, 140, 141, 154, 
177 - * , 

! Centre Punch' (conical* face), utilised for centre 

1 npirkmg, and as a “ lead ” 111 drilling, 34. 

! Chain-making, hand-w rought chains may be / made 
by piercing, chasing, plaiting, or twisting vures 
of var* >us thicknesses unci ‘shapes over suitable 
^mandrils, 92, 93, 1 13. \< 

or Inlaid Enamel, is attained by cut- 
ting cells in nmtal v ”ilh the graver and chisel (01 
rhilnvg with # acid) and flooding 111 ground enamel, 

1 4, 153, 155, 157, 166, 177, 1S1, 182, 190. 

Charcoal Block (concentrated), It special form of 
charcoal adaptable for hard-soldering, 28, 101, 

1 1 2, 132, 144. 

Charging metal and solder, the process of pouring 
molten metal into a mould, 01 the fusing of 
1 soldei to a seam l>r joint, 1 14^-, 15°- 
Chasings tl^l embossing and fine embellishment of a 
metal surface by the application of the hammer 
*, a ud <?!iisel,»i, 2, ll, 14, 40, 96 99, 122, 13^, 

1 / 54 160, 190. " * 

Chenier, linrj tabular wne used in making a knuckle 
01 join(, 91^ 

Chisel^, laige for cutting , heavy w'nrk ; srhall with 
keen cutting edges for work 11/ the precious 
i morals eh smkjng lhe f celE in Champleve 
. Enamel, 17, 19, *27, 33, fj, 39, 9$, 101, 102, 
104*, 1 1 5^, i6r,, # 169, 172, 183. 

Chpcks, drill, bulterflv, nailhc f ud, and sectional are 
necessary in general laihe work, 38, 1 53. * 

Cire Perduf ,br was|e wax process, is ptyri’ictfve fti 
the most satcs/aclory results in casting; - ~>all 
objects may be cast solid, bid' large work must 
f be c A red and will entail a careful preparation, 
147 - 5 ' * 


method of locking fine silver ! 
the incised cavities of an Champleve, 

jt 1 


Casting Boxes and 4 Flasks, scjuarc, oblong and 
bottle - shaped receptacles with * “ eye ” and 
“peg” hal\e% nejjessaiy for retaining thy 
mould dining sand tasting, 1 4I4, 140 

Casting H't, the sand tub 01 moulding box where 
moulds are se.t up, 142/ « 

Cements, cbascih and engraver’s for fixing; 
jewellci's cemi'hl for* sating; Armenian, 


Clamps, bent iron stays (loop-thaped) for holding 
heavy wire ^n posp ibn during soldering, 44, 73, 
101. 

Clams, wxw^ien grips Of « beech »or boxwood foi 
insertion n the vice, or as a hand-gup, 42. 

^Clay nodelling), used for gener.M decoration ; fine 
work must be modelled in was, 16, 86^ 103, 104, 
105, t£j3» *45* l 7 4 ^* 
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# # 

Cloisonne Enamel, attained by outlining the entire ’ 
design with ^narrow ribbons of wire nefore 
inserting the enjunel, 104, 182, 183, 190*194. 

• • • •. 

Cloisons, ^ie cells formed \%th the narrow wire 

employed in Cloisor^jc* Enamelling, 164, 182, 
«8g, 184, 186. . 

Closings Tool, similar to a large ^ierlo*r or ring 
(lunch, applied^ on a coronet, or light galerie, 

• setting, 134. # # 

Collar, the band or girdle of metal surrounding a 
close setting, 131, 132, 133. 

Collar of Leather, the girdle employed «Ho rest 

chaser’s or engraver’s bullcf while in us*, 14, *105. 

Calle^, a hollow “ neck ” of metal, 131, 133, 137. • 

Collet Hammer (steel), useful in raising heavy 
metal to the round, 84. 

Compo, a moulding preparation of plaster-of-Pans, 
gluts, and linseed (j|l. It sets hari^ l^pt 

canjie it*oftefl5?(i Hi^ioihnj^ water, 200. 

Copper, a most serviceable metal to tflb craftsman. 
Being extremely ductile, it mav bt yrought ^ 
willed, and offer^ unliiiitpd ^possibilities 
enameljer, 9, 12, 27, 28, 40, 91, 156, fb2, 169, 
171. 1 73 > T98. • • 

Core, the inner body or eein of sand necessary to«* 
produce a ‘hollow, fight casting, 143, *45, 146, « 

•14s. ’ •• . • . 

• • • 

Corn 'ftmgs, smfll tongs or tweezers used, in 
placing the paillons of solder i« po^tioft, 113. 

, • *' 

Corundum, a keen Cutting stona, used to grintl an 
*enamel to a level surface previous to refiring 01 

** %l^j4ulishirTj, 139, 1S1, J95. * f # 

Civile, the “bejJ,” or rest of ?hV‘t*iion or nickel, 
for an er^tyel surface, 16% 1 81 . # 

Cream of Tartar, 1 *a suitable flux gi conjunction 
with salt an<J pearl-ash, for the brgzing of 
copper, brass, and Geyrmn silver, 55. 

Crucible, the fireclaj^melting-pot, loi, 144, 149, 
157, 167. . • t 

Crocus Powder, a useful polishing powder in the 
finishing of nSbtftl, 158, 186, 197. ** 

C*shion # Tools, punches with well softened and 
rounded faces, 8. •• 


D 

# 

Dabber ,*or pouncer, used^in etching, in ttinsferring 
. designs to metal, or in^ the preparation of a 
metallic inlay, 153. 

Damascening, filling in incised surfaces of one 
metal with another by the use of an amalgam, 
153- • • 

Die (Jutting, making 4 dies of either concave or 
convex form on a steel or bronze block. They 
may be either cast, or cut with the drill, cutting 
^chisel, or graver, 102, 166. 

Dies, blocks of Steel or bronze with incised faces, 

* from which stampings and “j^peats” are taken 
1nmet.1l, 11, 102, 104, 105, 158, 164, 166. 

Diet, in the assaying of gold the test^tece is termed 
the “diet.” • # 

Dipping, a process of plating metal *vith gold or 
silver by the aid of an electric deposit, 200. 

Dividers, with a stee^ spring, compasses necessary 
in generjft metal woik, 66, 81, 183. • • 

pogwaiod, a*slick with Its end covered with rouge, 
implied in the finishing of a setting. 

Dolly Buff, a special buff with round and *oft•w• r, ' , 
jiead, 198.^ j 

Doming Biotic, a surface of thick wood (or the 
ben^li face) incised with %rins of various sizes 
and Clapps, and suited to the form of the doming 
mallet. 26, 91. 

• 

Doifting Mallet, of wood or horn, with large and 
small rounded fa<*‘x, applicable at various stages 
of wroflght metal, 16. 

Doming Punches, round-headed tools of wood or 

steel employe 1 in doming rfalf-balham metal, 8. 

• 

Dragon's Blood, a useful colouring powder in the 
preparation of wax, 143. ^ 

Draw-bench, a winfh and*belt machine, used for 
reducing wire to varioi^ sizes by pulling it 
thiough different draw-plates, 88, 90. 

Draw-plate, an oblong £teel plifte with holes of 
graded sizes«and different shapes (round, half- 
round, square, triangular), 66, 89, 9J. 

Drawpointpa tapering point of $teel useful in centre- 
marking, in incising “ tlirea&ng*’ holes for the 
fretsaw, and in filing am^iutline to metal, 23, 
381 94- 
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gfi dying, 


Drawswage, an adjustable frame of small dies, with Siye-glass, 
various mouldings, applicable in*llu fouuatnm 1 Ci,ed m 

, , ■!! , i 

of fancy \Mre, oo 


Draw-tongs, large pit us, necessary in the redufmg 
ot wire by liand-pulhngf 8 y. 

Drills, tl.it -bottomed tor shallow holes (as in tlu* j 
set' mi; of half pearls). Spiral thills are more 
elk c live Sor thick metal, 37, }S, 67, 68, 102, 1 
1 31 . l 54 

Drip-can, till small reservoir lor soapsuds and sour 1 
ale immediately abo\c lh< Inass wraith wheel, i 
2 (X') ' I 


jewellu's or engraver’s, 
th e exet ution of finw woik in |ewtller\, 
settings, ej,c., 01 in tutting delicate insi rijitions 
t with tin* gj aver, 13.S. l 

Eyes and Register Pus, the projecting tars and 
corresponding holes, which lock the ‘"eye” anti 
V l’ e ^” halves of tin moulding box, 150. 

* 

0 

F 

Facets, geomelrnal style "I* cutting diamonds, etc., 
with the object of mctcasing their biilhann 


Dross, the turn or slag on the surl.it t of molifii 
int tab 47. * 

Duralumin, a silvery, grey metal with tin stability 
of mild st*u 1, t>, 10, 1 36. 

E 

Earth or Sand Mould, a moult I of lint' loam, 180 

*‘Egg ("jhite of), a list, ful rejiairing a&ent , an excel- 
lent fixitive in combination wipi gum tragi- 
1 anth, alum, etc , 139. * * 

Egg-shell Finish, a quiet, opaque tone, f.ppHed 

" mainly to enamel sui fares, j8i. 

Electro-plate, set E.P. *' ^ ‘ 

Emery cloth, w'aeel* and powder, an employed iq ! 
the finishing of a inetk.1 surface, .i ai in tool* 
making, 24, 31, 34, 48, ick, 104, 141, 152. 

Enamels, air the result of the fusing of vinous 
coloured glasses upon a lyetal surface, 14, 139 

Enamel (liquid), obtainable in various' shades, and 
useful m tinting metal surfaces, 11, 37, ioi, 112, 
14 1 , 162, 164, <67, 169, 18S. 

Enamelling, tin process of lirinf, a body of fusible 
gl iss, or similar colmned medium, over a surface 
of metakor pottery, 37, 109, 122, 162, 167, 169, 
170 - « 

Engine-turning, a w* chanical method of decorating 
by the aid of knm Is, such articles wire, lodvets, 

wati h-back-q eti . 

1 « * 

Engraving, an mused dccofatinp on metal, 
obtaiqpd by the use of gravels, or by the use of 
an acid, 11, 14, 37, 153, 189. # 

E. P. ( Electf o-jS.ate )\ the form applied to all 
metallic MirlactM* which have leceivcd a deposit 
of silver by the electro-plating piocess, 181, 186. 


I t Facing, the sipl.uc iddtmgof line matenal applied 
| *’to a*mould to cn'-uie a good f.n i , 143, 150. 

1 False Cores, movable section- ul a sand nmdd 
necessary to avoid underi utnng, 142. 

File Cleaner, a rough |>.n <.{ stei 1 bustles. 

Files, unigh and smooth, ball round, lai-tad, knife 
edge, fish belly, etc., }j, 33, 96 , 7^, < f o, 107, 133. 

Filigree, deluati Wires <*. pine m 1 v*ii, of a finely 
exectitii'i piece of jewellery resulting from t he 
totribun/ion of these wntfi,, 29, 89, yi, 165, 187, 

*- , 

Filing*., the leim 1, v-r dross, resulting ftym the action 
of the Id.** 157. 

Finger of* So?Jer, used 111 soldering large objects ; 
by^ its use soldei may* be led t > desired on the 
, metal svifac e, 54. * 

Fions, small steel plants uskd-pn the ljuvaislung of 
graining toojs previous to the application, 138. 

Fireclay (broken), useful' as 4, bedifoi tlu- soldering 
table ; unshed and combined with plasp*r-of- 
Pans it ^applies a good liking for “ Circ 
Perdae,*' 14S, 168. r * 

Fire-skin, an outei film of leddidi-brown on silvc 1 ., 
f causal by icpeat&l firings and scjMerings., 29, 173. 

Firing of E.iamels, enamels aie generally tired in a 
special kiln ; small work may be fused with a 
blowjiipe, #00, iSf,«i93, 194. 

Firing Moulds, the gradu.jl, drying orbakingof the 
sand or plaster mnukl* 146. « 

Fla/iging, the forming or closing i>f a seam by 
throwing over an edge 01 ftart^e of metal, 76. 

Flasks (moulding), bottle-shaped boxes for letaiping 
the sited during the process of casting, 149, 1 50. 
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Hat-iron, a substitute foi tlu* bei#n anvil or any Hi# , Gate, the “pour ' leading 1 o a sand tasting, 144, 


stake, 13, 17, ^3. \ i 

flatting Mills, stefl rollers ’used in»thinninj; sheet | 
metal, 89, 119, 161. * ^ • • • 

Flinking, lilting up, within- graver or chisel, small 
“ j^peks ” of metal from the # surface of the ybject , 
(as a key foi enamel), ih6, if>9, 1 ^ 7 . V 9 °> * 95 - 

Flooding in the ground enamel is easdy done by 
• means of .1 smafT brush or a small metal 01 quill 
spatula, 173, 193* ^ * # * 

Foils, principally gold and •silver, me applicable in 
numerous wavs throughout an enamel surface, 

133, 162, 163, 182, 190,^04.^ . * •» 

• • • 

Folding Iron, a large clamp of^-inch iron, useful in 
• • folding over rjght angles of metal. • 

Foot Rule, a biass rule is be-t, being al\vav> legible 
and free fiom rust, 207. 


146, 148*150. 

Gauges, for gold and silver the Birmingham Metal 
| Gauge is geneiall) used 4 for the basei metals, 
the Birmingham W^i e_ Gauge, 1 1, 12, 15, 38, 7 1, 
Si, 131, 1S2, 187. 

German Silver, a clean, useful metal which weais 
white throughout It requiies useful working, 
9, # io, 28, 156, 170,^183. 

Gesso, the medium used in brush-work modelling, 
ioinj)«',ed mainly of fine whiting, glue, and s i/e 
•boiled together , when cold it sets solidly, 200. 

Gilding, the pmcess of diffusing a film of gold ovei a 
metallic surface b\ the aid of fdepo-.it, 186. 

Girdle, the Ik It or band of metal cm ire ling a stone, 135 - 

Glass (Borax Glass) # tln be>rax is gidhnd and dried, 
and afierwaid- woik<«d into a paste- with vaseline, 
I 7 .v 


Foxing, the deterioration of a silver surface, 1* suiting 
fron^the ^feots of fireskin ^nd louge on itsjnu, 
29 . . 

• • • . , 

Freezing or Frosting, the process of find-blasting 

e >1 se iakh-biushtiflr a metal surface^ t q8 

French Chalk, useful as a Tactng or parting^pcWdei * 
fen moulds, 144, 149. • 

French Mat, a veiy line matting punchy or ficezer, # 
mae^e by the incision %f elehcate grams on the • 
steel face fc fl>2. * • f 

Fret (or piercing) S|w, the light *iw # at*l. frame 
reijufteH in saW»piercing,^3, 38, 101, 107, V 33 > i 
141,158,171,181,187. . # 

Frosting, see Freezing and French Mat. , 
Furnace, used when melting i» tal, annealing, and 

** , ‘iM^*S name C I ^7* • * f • 

Ifu4lfilg?the meltiygof metal, enfiflel, etc., 45, 164. 


Galerie, a grille or picrn» 1 # rail ; • spot ial styl 
setting, j 22, 131, 13b, 106. 


Glass Enamel, composed mainly of sand or flint , 
« colouring^ matter, "and soda, which lesult in ^ 
9 semi-cleai flux, 102 * 

Class ^Faper* valuable m smoothing up surfaces of 
\m >od, horn, and 1 vory 

* • • 

Glue and Whiting, a paste of boiled gluc*«id 
Spanish wluting # wdl piotect line tlusing 01 
engrav mg Juring the process of finishing, 200. 
•Glycernji^ useful combined with oil as a lubiicant 
foi the oilstone, 33, 140, 154, 1 94 - 
Goid, the precious met*’ «»f pronounce.l vellow 
foloui. It is softei than silver, but haidn than 
pure tin ; the nfost .malleable and ductile of 
metals, *n, 12, 18, 23, 28, 30, 45 c 97 . M 3 * ' 72 . 
173. «S 5 

Gold (fine) of 24 equal caiats of parts ; *he addition 
of an alloy wotihl reduce its quality in proportion, 
<)7, ib2, 169 172 

Gold Beater’s Skin, a Hyn piotecfive covering, 
useful when woiktng fine settings, or small details 
on pitch 01 ceimnt, 141. ** 

Gold (Shell)? convenient m the tmtyig of an enamel, 
• 195 - 


Gamboge, useful in* toiwifg down highly polished 
surfaces, and rendering metal Hio*e susceptible to 
the transfer! iHg ff a design, 22, 154, 155. * 

Gapping, ^)r Slotting, File, used in the formation 
of a claw' setting, 136, 137. 


Gold Solderfprepared by reducing the melting point 
of the*gold by the addition *jf m alh*, 188. 

Grabbing fool, a, setter's.! butted face, 

general!) made of brass, useful in the application 
of picssure, 1 14. 
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Grains, nr beads of mAal, obtained by fusing small 
cuttings 01 rings of uniform size, if I. 

Graining Tool, a sharp ami deeply-incised perloir, 
used in \. orbing * p small grains on a llire^.led 
and gi. aiiicd setting, 13^ 

Granulated Solder, solder m the form of tilings, as 
in j-pelter, 1 56 

t * 

Gravers, < u burins, the tools required in the engraving 
of inscriptions, and in’ trenching the cells for 
Champleve enamel, 33, 90, ioi, 102, 107, 136, 
138, 150, 154, 164, 169, 170, 172. 

Grille, a pierced panel or betted 1 ail in metal, 1K8. 

Grindstone (sand), useful m lepainng, and m the 
pioduction of giaveis and punches, 31. 

Grisaille, an cyianud built up mainly In the manipu- 
lation of white on a dark gfound, and depending 
on the “-.tippling ” of the- while for the shadows, 

194 

Grounds, produced either with repousse punch* s or 

r gravers, 105 % 

Gum Camphor, useful for ""wrapping firight fiver yi 
as a protection bom tarnishing. 4 ^ 

Gunn Drastic, a strong, resistive lixitive, useful in tin 
pieparation of nanous cements, J39. , 

Gum Tragacanfh, a special tiMtivr, with the mini- 
mum of residue, used vyth ground e^iimel. It* 
inn) be prepared from the powdcr*by inciting in 
hot watei, and adding, a few drops of vinegar to 
prevent it turning sour, 179, 185, 193, 195, 1 196. 

Gun Metal, a special stirtog a*lloy of copper and tm 


Hack-saw, a hand-saw with brass foi piercing 
heavy initial. 

Hall Mark, the official stampVhich determines the 
purity of tin metfTi. 

« 

Hammers, the jVincipal are the silversmithing ham- 
mer, raising, coKet, 1 ball-fac^d, riveting, anA 
chaser’s hammers, 16, 18, 25, 81, 84, 86, 87, 89, 
1 10 t 

* t 

Hammer He^d^ns slake), IJy securing the flat 
face of the hammer in the vice a convenient 
stake is provide^ 2. • 


Hare% Foot, is ^cnerallv used for sweeping up the 
) y mel surrounding the bench i>in, 207. 

1 Hatclfet Stak,*, a straight stakp with sharp bevelled 
• edgf, useful in Jafiping* over long stretches of 
metal. ’ , * 

i Hearth, or Table, t the levolving soldering, pan 01 

5 

Hind’s Foot Tool, of brass or steel, simi/ar in 
j form to a hoof, is useful in jfewter modelling,, 40. 

! Hifcges, joints, or knuckles, parts made from 
1 * tubular wire or ehemer, and providing the 

; movable hinge of a box, etc., 01. 

• Hold-all, with final l^cliuck, useful in retaining small 
tools at the correct angle while* in use. 


i Hollow Punches (steel or brass) are applied «mafhfy 
m modelling forms in repousse, 107. 

Horse, a right-angled crank or stake, with an open 
slot at one end of suitable si/e 10 hold the various 
“heads” in position. Si. 

horseradish Juice * coml^mpi’ .with, vinegar will 

diffuse effective 'colour- on brass, 198. 1 

« 

Hydrochloric Acid, Muriatit Acid, or Spirits of 
Salts ^lef-esam?' m the preparation of soft solder- 
* * ^ng,(lu\, 46. ' ' ' * 

Hydrofluoric ,Acid, useful in the cleaning <>f an 
, ename^ surface, 173, 181, 104, 195- 


Ingot, an oblong-shaped mould suitable for casting 
rods of fnetak previous to forging, or reducing to 

• wire in the draw-bench, 8$, 90, 149, 150, 157. 

1 

Inlaying, the process of applying, wire, etc , to im 
incision in metal', wood, ivory, or sfwity ^either 
by burnishing* or fusing th<^ metal intc^h^ 
cavities, 141, 153c 155, 158, 104* t t t 

Intaglio-cut\\ng, a deeply meted or carved cutting 
(as in the preparation of a Bassetaille enamel), 

! ,0 '* • ,• 

Indium Black, this medium is of service in giving 

1 a dead black outline on lit. enamel surface, 195. 

t * * ' 

j Iris (of metalX the narrow crude edge, or fringe of 

a, metal, thrown up by the actio* of the file, 1 93. 

Iron (Sheet) when coated with a thin paste of alum, 
crush^ fireclay, plaster-of-Paris, and pipeclay, 
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-t. 


,S suitable as a supporter «radle, irt the Hn.« | Knurling, or milhng«l.,ols, -small .lecoratcl uheels 

Of enamels, ,4 .68, .69, . 73 , 180. » "/ ' 7 “ " 

whcti applied on the lathe, 88. 


iron Binding Wje, of, various size?, applied in 
securing separate *detaifs^luring fhe j^oces* of 
\okleriftg, 99, 132, 144, * 

[vory*Bone, Wood, or Tiorn Punches, most suit- # 
aide for repousse or other tvorl^ on ,she<H lead, 
as they prove more sympathetic and*icsponsive 
on the softer m*^al, 27. 


I 


t T, 


Jets, the “gates’’ or “ pouft ” masting* 144 ^ , 1 

Jeweller s Jet, the short, ic\olvmg, Tionzontal, ' 
9m branch gas-bracket on the jeweller’s bench usc<^ j 
ff>r blowpipe work, 53. j 

Joints and Seams, the most common are the butt, J 
lap, countei-sunk, riveted, gtooveu, Hanged, I 
and scarf joints, 7 ! .*75> 1 3 2 « 1 7 1 ? i8 5 

Joints iBall^l foi brooch, a •pecial form of hooch 
joiit.in.tle by'tei^ing u[; a U-sh.pcd form in 
metal, reversing its position, di !ln*g ft through, 
and locking it uSth a rivet, no. « ^ 

‘joints (Burnt), .used in jomtmgle* 1 worl ; * * *• . 
Joint Todi, a small hand toof similar^ to a vice, hut 
combined with a surface plate, \t-h*ch ensures die^ 
perfect mitring and filing of joint ifmu kies. • 
Jump Ring:®, ‘small lo ^P s or rings which connect or* 
'link up separat^ parts of a chain, gr^mjjar j 

detail# 1 13. • * i 


Lacquer, a thin transparent surface colouring applied 
to metal to retard ovidtsalion, 13^, 198, *200. 

Ladl£ of Iron, used wjjen melting lead or pitch, 47, 
146. 

j Lamps (soldering), render good service for home 
j • work, or in the absence of gas, 158. 

' Vapidary’s Wheel or disc, is necessary in the 
I grinding and polishing of stoiees, 139 - 

Lard n useful lubricant, or facing, for a mould to 
prevent separate parts from adhering during 
repeated casting. • 

Lathe, 'he turning lathe* a serviceable machine for 
turning, jiolishmg, spinning, end drilling, 75, 
87-89, 102, 142, l<>8- 

I Lead a sof* heavy meial of strong restive ,u(f 
'* narties, tunable of .m.jue decorative treatment, 

’ . o, to, 15, 23, 24, 27, 45. 47. 9 1 . 92, 102, 104, 
• -143, 156. • 

Lead (red), useful in closing small leaks in pipe 
•joints • 

Lead Block, a block of lc*l «*• inch thick will 
pr<rv% o^ great service to the metal worker, 7, 7, 


38, 67, 73* io 4 - 

Le*f Gold, gold betweert silk paper in lmoh form. 

Justifier, a graver with annual jm.iled.fac.* specially | Lemel, tilings cuttn^s, and dross from the j.rec 

• suitable in. tr 01141011? or justifying the edqes » f j nK ' lnls . 5 °' ™, m i*,*nowder 

, c „s in Champ, e„ enamel, t* | Uetnon Juice, useful 


Keys,' small* “"pecks,” or an “ iris,” of .ij^tal i^ucli 
help to hold firm enamel or jewels, 155, 157. 

158, 165, 1697 170, i 7 &> l8 7 i >93 * 

Kiln, the furnace '**’ i. MaU ets, in woofer horn, nacessa’ry in working fla 

,6 7 , .70, 180, 1 fe >86, > 94 - I M shcc ’ t rftal *,„ the round, 16-18, 25, 44 , 7 >, 75 

Kink, a lurch, or pueftr* on a fiat «rec\ of metal 
which should be removed b f annealing and j 

A. * rr- r \ 


Matrnet, by the use* of a large magnet, dross resultin' 
horn thg use of the lUc.Tiinding wtre, etc., maj 
be but cessfully removed. j 


careful planishing, 183. 


careiui piaiuM*n»K* 

Ruckle*, the separate tubes or chenier whtch 
constitute a joint, 121 . 


\ Mandrils, °in wooj and st.el, <tf.y V ierl shapes an. 
sires, ate necessary in general metal work, 6C 
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Marking* Tool, <u stc*l diavfrpomt, mccssiiy f>i the [ 
lixing ol outlines on mol.il, 38. 

Matting Tool, a i basing punch with .i*patterncd 

face, n useful in closing poiou^ holes when 
irtoiu hing eastings, i 

♦ 

Matt Surface, i texture on -metal icsultmg fiom the 
matting punch, sand Mast, or scratch brush, 200 

Matrix, 1 1 u ,c mother mould or original pattern 
necessary m the casting of “repeats, ” 101, 103, 

105, 142, 144. 147- 

Mason's Dust, useful as a facing for 4 mould, 150 

Metal Colouring, achlox rd print ipally»by chemical 

action, gilding, lacquering, or electro-plating, i$8 

w 

Metal Modelling, a tooled ornamentation on thin 
metal, pioduud by hand pressure with a punch 
when resting the metal on w a pad of felt 01 cork, 
41. c 

Metallic Oxid£, the discoloration, or scale, which 
forms on a metal surfai e, 29, 173 

^Methylated Spirits, a valuable clearing agent, **46, 
172, 198 „ * * 

Mica Sheet (thin) is adaptable as a base for Phque'a 
Jojir enamel, 16S, 188. • 

Milkiness in Enamel, during grinding a milkiness 
Irom the enamel clouds Vie watt*r, due parKy to 

the presence of borax and other residue, 1 7 

° • 

Mill ( Rolling) for 1 educing ‘sheet metgl fr/ different 

S17CS, 8<J. 

Mitre Block, a convenient surface for the fitting and 
testing of corners. % 

Modelling, the production of a deeoiatecl surface, of 
\ .tried heights, by the agency of modelling clay, 
wax, etc , 143. c/ 

Molten -Metal, the meial in a fhsed and bubbling 
condition as it come-, fiom the crucible, 142, 1 43, 
150, 196* 

* 

Mop (Swansdow 11), 1 seful in V,l, taming a specially 
line surface on uwtal, 198. 

t 

Mortar and pestle, necessary in gi hiding the lump 
enamel in water a^suitable powder, used als* 
in tlu- production of niello, 16*, u#. 

Moulding^ 111 sheet metal may be woiked up with 
hammer and^chisel, struck from a*flie, or, if iti 
wire, produce?! from the swage-plate, 87, 88, 
105, 149. •“* t 


METALCQAMT 

* 1 

tMouWing Box*> and llasks, of many shapes and 
^izcs, arc used in sand casting, 148, 149. 

Moulding Cq/npound, r^hc moulding sand woiked to 
• a sfniaMi conditioh for sand-moulding, 142, 14}, 
199. # , • 

Moulds, made t>f various materials, principally sand, 
faster of Pans, pipeclay, cuttle-fish bone, date, 
batlfinick, eti 105, 142, 143, 144, 146. 

Mounts comprise handle sockets, handles, spouts, 
lugs e.us, lips, feet, •terminals, etc. 

Mtfller and glass slab, & flat surface of ground glass, 
with small grinder, for reducing enamel to a 

• spicufl coi^sKi'.eneyf suitable for pointed enamcj, 

* 176 ,* 194 . 

^ Muriatic, or hydrochloric, acid , t necessary t in «l&e 
making of a soft soldering flux (killed spirits). 


N 

!» * » 

Naphtha, useful foi icmovin'^'-nx, gyuse, rtc., 30. 

* • * 

Needle CE^hing), useful in the incising of niello. 

4 

£tfeedle group of tine needles secured • 

t w,oo(fen handle with sealing w»xor pitch, which, 
when applied t£ the surface of folk leave holes 
which aftcAv free air escape dunng the tiring nf 
* enamek 18#, 194. # 

» Net {(lit bellows) ; a < ordefl netting V pdusable as a 
iprotcctiftp, for the rubber air l*ag, 15, 

* * ’ i* . 

N^ttihg of discarded iron bu/kng w irt*|flrovides an 
excellent sol/jenng pad, 36. 

Nickel of a giey colour withstand* well the action 
of heat, and makes a suitable c rad If for 
enamel lino, 168, 180, 188. 

^ * * ‘T w , * 

Nickel Cradles ^more satisfactoiy than ireffi, Np'ng 

less liable to cast oft scale, 168* 

* it * * . . 

Nkfllo, aji incised decoration on metal, filled in with 
ground iffello powder and-ftised. The melhi is a 
preparation of silver, lead,* and sulphui, 112, 
130, 141, 1 £$, !55»*5 8 - 

Nippers (cutting), the side-,*# skew, aft ting nippers 
are preferable in cutrtng rivets, ^cloisonne woe, or 
small ring*, 70. 

^•Nitric Acid, useful in the production of a stiong 
pickle ; employed in the cleaning of^enamejled 
| .,1^01^139,172,173,176,189. 
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Ochre (yell ovv), usfl^il as a colouring medium ^1 the 
making of wa\,,et<' # , ig 3.*. • * 

Oil Of Lavender, useful in tl\ process of Limoges 
enamelling as a lubricant ift the grinding of (lie 
cohiui ; it evaporates fretjlv and leaves, httle # 
residue, 176, 194. $ % 

Oil (tinseed) may lie employed with day {in the 
• consistency of a thick paste) to prevent separate 
moulds adhering* 14?, 158, 1 86. •• 

. • 

Oil (Sperm), with a few drflps of glyceune, is uleful 
in the sharpening of gravers, 154. 

• Hk • , 

Oil (fat) of Turpentine may 1* used in thg grir*hnif 
of enamel ; hlry it off thoroughly before bring, 

*#, 195, 19*- • 

Oilstone, for general work a Washita stone may he 
used ; a small Tui key stone should he used for 
gravers and tine chisels, 31, 154. 

Opaque^ Ens^nel, non-transparent enamel, 165, 174, 
* 75 ^ 1 7 % 19 4 * 

Overlays of metal may he made by; letting a surface 
and inserting, or mounting, an additional decora- 

*• tion of another metal, 37, i6ff. 

. • * * * 

Oxides, thr* objectionable lilws which fofrn on 
metal surface aflci the application ef heat. S di 


4 


*! 


Partial Gilt, an objefct, in#silvcr, or other metal, 
gilded m^paits, l8l. 

Parting ^Sand, the common parting sands are pea- 
i Hour, brick-dust, llathhrick, and a powdered 
charcoal, 150. * «« 

Paste (Rice), a strong* paste prepared by grinding 
nee to a tu\e powder and boiling it with water 
until sufficiently thick* a few dryps of 'Vinegar 
m*iy he added as a preservative, 183. 

Pattern Plate, a sample plate of tool impressions, 
obtained by grouping tool marks only, 20, 101. 

Pe£ Flour, useful for dusting the face of a sand 

• mould . employ 1 d as a “ parting sand,” 150 

Pearl Ash (Caibonate of Potassium), a valuable 
cleanser. 

Pencil (camel liair)^ useful for applying moistened 
borax to fine joints, 49. • 

Perloir, a steel punch of -.ingle haft- head form, 
useful in modelling halls on metal, or in cutting 
# foil for insertion m»enamel, 97, 185. 

" , * 

Nestle and JVIortar, necessary in griudmg enamel, 

• et?., 157, 168, 175. 

Pev^fer, a soft metal of pleasing grey coloui, well 
suited for decorative purposes, and capable </ a 
jfine silvery polish^, 10, 28, 40, 47, 143, 158. 


oxide, forming on copjper afler«ena*n*lling, may#; Pewter Modelling, a simple- surface decoration in 
he Viapeck off witly a sharp edge oM>rass or reh#^on extremely light and soft metal, usually 


.German Silver, 29, 173, 174 

Oxidising, the d^fffton off colour ov # er a» me/al 
surface by the aid of chemicals, iqo, 186, 19?). 


Pf&loft, a veiy small oblong jiavcl of soldei, 132, 
161. * ' 

• • • 1 

Palette Knives ar^ useful in lemoving ^ork from 
the kiln, or in spreading large Airfaccs of the 
. ground enamel, 175^179 181, 184, *86, 193, 

195 • # • 

Panels in hietal filtered for enamelling are made 
stronger if fi tmy 9flg£ — about ^>f an inch— is 
turned up all round, 137, 183*185, 190, 193, 
195. • * „• 

Paper (tfrtcing) and tracing cloth, necessary in tiaris- 
* ferring and retaining drawings, 24. 


pewter, Vhich is finally mounted on wood, 40, 
41 . 42 , 4 L , 

Piece Moulds, moulds composed and built up of 
sectional forms, {*44, *45. 

Piercing Saw, a necessary tool foi pie^cwg and 
relieving fine details in mytal, wood, or ivory ; 
saws of varying grades may be» inserted as 
required, 37, 67, 99, 101, no. 

Pickles, two of the chief pickles are^sulphuric acid 
pickle and nitry: acid Ruckle,* 28, 29, 83, 132, 
167, 172, 173, 180. ^ 

Pin, the ni.ii»! necessity of the silversmith’s bench ; it 
is indispensable for resting t&* work during a 

k varuty of pi^cesses, *> 7 -* 

# 

Pin Tongs, light tongs with a small ^huck, which 
effectively hold small pins oi*w ire in position, 121. 

Pipeclay, serviceable in tlfe Execution of small 
castings, 150, 168* * 
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Pitch, the principal l/.-ddinj* medium for successful 
working in repousse. It is made^'n two grades, 
hard and soft, to suit large and small’ work, I, 
ijf-16, 1 8, 24, , 

Pitch Box, used in repousse and in the execution of 
fine details in chasing, 14, 15, 25, 27. 

Pitch Block, a wooden Ijox filled with pitch to a 
depth of half an men, suilahk for large pieces of 
work, 14. 

Pitch Bowl, the thick iron bullet filled with pitch, 
used by the chaser for fixing small objects during 
tooling, 14, 73, 86, 154, 177. 

Pitch (Burgundy), being of a resinous nature, js 
useful in the ^reparation of wax, 143. 

Pitch Pot, generally a round three-legged pot, which 
allows a free escape of air, 13. 

Pitch (sawdust), 1’itch is easily removed from 
large articles by applying sawdust to the metal 
and pitch while warm, 30. 

Pitch Spatula, a fairly heavj' bar of iron inserted in 
a wooden handle, adaptable foi heating and 
modelling a pitch bloc 1 ' to any deb red shape, 14. 

Planishing, the process of truemg, smoothing, end 
hardening the surface of metal with a steel 
*’ planishing hammer, 73, 77, 86, 87, 132, 169, 
192. v 

Plaque, a prepar d d ; sc of metal slightly domed, 184. 

Plaster -of-Paris, a fine whfle plaster, indispensable 
to the modeller and caster, 13, 14, 16, 18, 27, 
103, 105, 141, 143. MS. l68 * l8o > * 93 - 

Plasticene, a prepared, pliable, clay-like medium, in 
permanent condition, suitable for modelling small 
rvwrfc, 103, 104, 143- 

Plate, a general te. ji applied to all objects in the 
precious metals, 198. * 

Plate Glass, used in square slab form as a surface 
plate, 361 

Plating (Silver) E.P. The process of diffusing a 
film of silver ovefa metal surface by means of an 
electric deposit, 136. 

Pliers, the commones* arr flat, cutting, round-nosed 
(large and small), and small, Hat, - moo th -jawed 
pliers, *8, 39 . 44 . 47 . 8 9 > 107, * 73 . * 8 3 - 

Plique k Joui: ljiiamel, a filigree and 1 transparent 
treatment of the enamel ; its effect is similar to 
t)mt nf stftinpd nr leaded glass. i6a. l 87 . 1q6. 


‘Plugging , the insertion of a piece of solid wire into a 
foie 0.1 the face of a casting*; the metal is rfter- < 
words wecjged in with the hammer, ntf, 148, 152. 

PClishihg Rags of y ft cloth or chamois skin, applied 
with silver whit .ng or rouge and water, will be 
found suitable for cleaning purposes, 197, 

Porcelain P t n, boiling-off pan, useful in pickling 
small objects, 172, 173, 180. 

Pores, porous marks or spongy,. surfaces occurring’ on 
* a casting may be closed with the matting punch 
1 and planisher, 150,-169. 

Potash, valuable in removing grease, etc., 172. 

1 /rt** 9 1 

Pot r, the gate leading to a sand casting which 
receives the “pour” of molten metal, 144, 146. 
148, 150. 

Pumice (lump and powder), useful (in lump) in 
smoothing flat surfaces or large objects; in 
powdered form it is applied mainly on hne or 
nearly completed work, 104, 132, 157, 172, 173, 

, vi8o, 186, 197. ^ 

Punches^ steel, bra,s, and wood) are very numerous. 
They may be classified as doming punches, 

. modeller^, tracers, planishers, fancy or patterned 

^9 +* ools,' 2 8, 20, 25^ 3i, 42^96, *’02, 107, tio. 

Q 

Quills, ‘useful as spatulas, ’for placing enamel into 
cloisons^- other fine detail, 179. 

Quince Pips, a few drops of qtifilVce pip toffction may 
lx.- used inste-d of gum tragacanth in enamelling ; 
l)oth provide a fixili.e w.ith the minimum of 
residue, 196. 

Quenching, the cooling of the ir 1 -hot metal in 4 
liquid, 83, 9lj 173, 175 . 195 - ** ' * vi, ■ 

“ R 

Raising, the process of working the flat, circular 
sheet to a gk bular fo7ni, 77, 81. 

Raising Hammer, an oblqng-faced steel hammer, 
suitable (or working up, thick metal, 84. 

Raising Mallet, a wooden mallet with an oblong 
tace, used in the raising of Ubu metal, 81. 

Rasp, a special rough file, adaptable 'lor wood, 
ivory, ^r horn. 
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Reamer, a three-cornered steek pointJused ir# I ~ ~‘‘ 1 — J — * * l '"“ , " 1 " * l : — ‘ " A 


opening and widening holes m mptal. » Tl " 
file will, servi 

the purpose, 35. • • I 


sharpeq^d end ofca three-cornered file wil^ serve 


Register Pins, or Pegs, tjielprojections on the 
“ P e n” half of a moulting nbx,^vhich lock into 
the*“eye” half and compile the frame,* 144, 4 

• •• 


' 45 - 


Repousse, the method of embossing flat sheet metal 
•to a decorated ajjd modelled surface • tJhe effect 
is produced mainly J5y working from the obvfrse 
side, \ 5-7 , it, 15, 20,«i36, 167. * 


Repouss6 Hammer, a hamper ^vith a ^nall head 
• and long tapering shaft, 2. 0 ^ # 9 * « 

Residue, the dross or deleterious matter cast off 
* x fr<^n the limiting, grinding, or stoning of 
.enamel, 173, 175, 176. 

Resin, useful as a fliu in the soldering or melting of 
lehd, 13, 14, 46, 47, ^8, 141, 146. 

RevolviqgaJ^tion, in polishing, produces thf 

results; i^herwls^ *’\e metal surface i> apt to 
appe.if coarse and scratched *30. « 

Riffler, a fine, curve® hie, similar it# shape to a 
•* modelling tool, necessary in«tlfc rouVelfi^g §*? 
castings^. its* use flesh textures *iay be 

applied on figures, 151, 152. # # 

Rings can easily be former^ by winding niie, of any 
» thickness, v>und a yrcular mandril of jbe size 
desired. 'Avoid making less than 0 six rings (to 
allow for loss in of inmerfectumV 3 V b • 

Ring Sizes, a set of linked and number^! rings, 
.used for tilting the fingers irPt£e taking of sizes. 

“* * * 

Rina Stick, a circular triblet of wood for testing 

^ the sizes of ri«^gs, 207. * # 

Rin£^Vo*Is, half or perloir ]rtincj^(;s vflth^i circular 
ling impression, 70. • 


the metal end an® thus* locks the rivet, 3, 6, 

7 > 70 . » 

Riveting* Punch, a flat, circular punch with keen 
edges which may be utilised for punching rivet 
^holes, 67, 68. # ** 

Rods of square steel may be forged into gravers and 
chasing tools, 33. 

Rolling Mill, the* steel mdl*or rollers,«employed for 
reducing the ingots, ^or skelals, of sheet metal, 
89, 119, 161. 

Rolls of Metal 1 ft. broad may be readily 
obtained, 208. 

Riipe Stin’up foj the triangle, a parallel length of 
stout rope, let through two h*les in the bencii 
1 foot apart ; the triangle and work are sup- 
ported between the rope, and the feet rest on 
the end of it, thu* retaining the wdrk in position. 

Rouge (leweller’s), usefifl as a protective in fine 
soldcimg ; a good polish for sjlver, 147, 170, 
180, 186, 198. 

Ri/bbings in°blacklead are useful for preserving* 

* reference%of decoration in low-relief; heel ball 

• may also lie used for this purpose. 


Sal Ammoniac, valuable as a flux in soft soldering, 

• or in tinning a hollow vessel, i49> 200. 

Salt, a useful cleanser ; combined with cream of 
tartar and pearl-ash it^supplies a valuable flux in 
irazing, 198. 

Saltpetre, useful as aflu\ jmd clarifier in the melting 
of nietaT, 200. 

Sampler, a prepared pattern plate, u*sefu 1 * to 
beginneis for suggesting *the possibilities of 
tools and material in the creation of pattern and 
design, 5, 20, 101. 


Rivets,* df Various sizes and Shapes, au*used sy> a 
substitute for slider and may Jie employed 
decqratively, 6j, 68, ) 73, 77, 121, 13$, 1 7 1 . 

Rivetings, the process of 4 ‘ lockftig ” the short, i 
blunt nailliead, termed a rivet, by resting it on j 
the riveting, stake #nd stretching t(#e obverse 
end by blows from the riveting (jammer, 37, 67, 
>5 2 > 181. # * • j 

Riveting* Hammer, with oblong and round faces, 

• slightly full lowaids the centre, readily spreads 


Sand, tine sand free from stqpes and glit is used for 
scouring the ba^er metals after annealing and 
pickling, 16, 30, 48, 173. •" 

Sand-bag or Sand-pad, a firm bed of sand useful 
• during the early stage# of t working metal tb the 
round, o#in tloming large surfaces in repousse, 
15,78,82,175. 9 

Sand-blastcag, the proces^ of\j3plying fine sand 
with a blast on* to smooth n&tal*U> produce an 
opaque and frostec^ texture, *199. * 
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Sandstone, a block of sandstone, or a flat sandstone 
wall, provides a perfect surface fc> grinding the 
mouth of a hollow vessel, etc., to a periect level, 
«>• , 

Saw-board, a useful adjunc^ to the jeweller’s bench, 
consisting of a projecting V-shaped plane of 
wood, which rests the work, and readily admits 
of'ihe use of the savl', 39. 

Saw Draft, the finely incised graft, or cut, from the 
blade of a piercing saw, 39. 

Sawdust (boxwood), used warm to absorb the 
moisture from jewellery. In a coarse grade it 
^ may be applied to clean off warm pitch 'a 
substitute for cleaning by annealing), 148. 

Saw Frame may be obtained in various sues, but 
for hne d -tail in metal it is l>est of medium 

- dimensions — large frames are rather awkward to 

work, 3;, 39. 

Scale, fire skinj and the various oxides thrown off 
from a metal surface as*r result of annealing^or 
hrm t , in the enamel kiln, 173. 

Scolloper, graver similar to a scorper, but'^with 7 
rounded face suitable for cutting hollows. . ■ 

Scaring Tool, a keenly sharpened edge of steel, or 
strong old knife blade, 

Scorper, an oblong-faced graver, used for sinking 
and levelling the trenches or cells in ohampleve 
enamel, 155, 157, 178, 195. 

Scrap Brass or copper cuttings should be kep‘ for 
casting purposes ; if in large quantity they may 
be sold to the metal refiner. 

Scra^eri, three-cornered, square, and round, useful 
in removing file marks and similar blemishes, 
34, 35* V 133* 136, 151* 153. *72, *78. 

Scratch Brush, of fine brass wire, useful in con- 
junction vith soap-suds and sour ale for height- 
ening the colour effect on metal, 173, 197. 

Seam, the point of contact between separate pieces 
of metal whjch constitutes a joint, 48, 75, 132, 
136, 170, 188. ^ | 

Sections, separate cross-cut parts of a mould, wire, 
or simiLr object, 91. 

Sediment frons tempi's is observed mainly in the 
eyirly stages of grinding the medium and must 
be well washed out. 


Setter’s ^"ools comprise several mandrils, gravers, 
\ t rillst^ck and drills, cemcvnt stick, graining 
tGols, threp-corneredjScrapei, and by wisher, 131. 

‘Setting out is an important process, demantVng a 
knowledge of g* ometry to ensure correct spacing 
fpid cutting of , ne metal, 59 62. 

Settings^. methods employed m the mounting of 
jewels and enamels, 34, 35, 37, 131, 133, 136, 

138. 

Shears, necessary for the cutting of sheet metal, 17, 
27, 73, 76, 86, 131, 183, “192. 

Sheet Metal, its flat surfaces and varying thick- 
nesses are fvouuced by the action of the rolling 
mill. It may be obtained in continuous rolls 
1 ft. broad, or in sheets 4 ft. x 2 ft. Larp^r 
sheets are procurable by special order, 9 1 2, 17, 
183. 

Shell Gold, used to tint or outline an enamel 
decoration, 195. 

Sh**Jlac may be appl .d as a cement,*W/ In the pro- 
duction of shellac varrw-n* by mixing w;‘h spirits 
of wilie,* 105, 141, 142, 198. 

* 

Sieve t (fins), necessary in the preparation of mould- 
J *ig sand, or in .riddling- whining before inser- 
tion in the pitch, 149. 

Silicate of Soda, useful combined with moistened 
borax as a facing to 1 cuttle-bone mould. 144. 

Silver, one ^>f the most valuable an* beautiful of 
metals,.; being malleable and ductile, it is 
, specially suited foi decora. ..e purposes, 9, 11, 
12, *18, s 23, .-.8, 30, 45, 143, 156, 162, 169, 
J7 l > 173 - ‘ 

Silver Sand, a fine sand with a sharp bite, useful in 
the burmslpng of gold. - . 

Silversmithing smbraces the production of the 
larger objects of the crirft, 167. 

SkJat, "n oblong ingot mainly used for the pro- 
duction 01 sheet metal, 51. 

Skin, the bench apron, or pocket, usually made 
from basil ; it pro\^des a convenient receptacle 
for tools, etc., also for Ihchlings from’ the precipus 
metals, 207. * * 

Slab ♦of ground glass and Muller. These allow the 
previously ground enamel to be further reduced, 
till a special paste is obtained suitable Jot 
paintec’ jcnamel, 168, 176. 
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Slag', the residue of the melting-p.1, 144. J 

1 Jt, p 
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Snarfing Irons, zigiag steel tools with shcJt, pointed 
projections at eai?h end • they are usefl for- boss- 
iqg up parts in relief 1 on tapering hollow .esseh, 
35, 9<>- ' * « 

Snibs, revolving tabs of metal, tiled for fixing sheet j 
metal on a surface of wood (inf lace of pitch), 15. 

Snippets of Solder, or panels, so called from their 
square cut, and d^t, oblong shape ; if in curls 
they arc liable to fiurn-; 132. 


Stampings, production in tnetal resulting from 
being “ st^tck ” in a die, 102. 

Stitching, a method of fixing a design to mefcil by 
die aid of pmnch markings,^, 24, 97, 103, 190. 


Soap Rottt, combined with ^our ale, will produce a | 

good scutching solution. ^ 6 ’ 

Soda, a strong, effective cleanser^ v l 1 /^ 

Solder, a fusible alloy, either hard or soft ; obtained 
•o>y the additiou of an inferior metal to the purer, 

•27, 35, 47, 48, 170, 183- 

Soldering, thepiocess of combining separate details 
in ’metal by the agency of a suitable alloy, 37, 

45> 75, 88, 180. ' " , 

Soldering Bit, HioH^ an.l iron, arc used in theproceU 
cflTsofT' oldermg, 45. ' » t 

Soldering Table or t-ay, a revolving^ metal disc | • / 

k .* strewn with charcoal or broken /irecla^, yhic^ \ 
provides a Ived for soldering} 52. * \ * 

Sparrow Hawk, a small but useful, 'take with 

tapering round arm and one flat ami. It is J * 
similar to the beck iron, and will fit a small vice. *i * 

Spatula, a finely-pointed, nit kel-plate<^ tool used in 
the application iiifie.ounci er. .mel, or in*the fixing* 
of foil, 157, 158, 173, 179, 180, 186, 194^ 

Spelter, a granulated form of soldef used in brazing 
bpiss, copper, and (ierman si.ver ; it is made 
from copper and zinc, 52. 

Spindle?* a tapering rod, or iJentix p*i <#f steel ; 


Stones, lequired in finishing objects in metal ; those 
usually used are lump pumice and water-of-Ayr 
| stone, 33, 102,^1 04, 136,^58, 181, 1 86. , 

Stonin^s, the residue obtained from the bottom of 
j the stonmg-tub In the precious metals this mud 
is collected and the metal recovered, 1 86. 

used in the finishing of the precious 
metals ti? collect the residue. 

Struck. the term used in reference t<0 a piece of work 
which has been produced from a die, or by 
stamping, 102. 

Stylus, a fine point of'hgate or bone, useful in trans- 
ferring a design from carbon paper to the metal 
surface, 23. 

Sulphur (Flowers of), -an oxidising agent suitable 
for bright fJlver ; its fumes produce shad ts vary- 
* ing (rom piacock blueito black, 156, 157, 199. 

ic Acid, or oil of vitriol, much used in 
wtirking with metal, 172. 

Sulphuric Pickle, prepared by mixing one part of 
sulphuric ac*1 with eight or nine parts of water- 
adding the acid to the wat;r, *9, 83, 132, 173, 


adaptable in ths making of tools, 34. 


180. 

Surface Plate, or slab of plate glass, may be used to 
t<lt the level of metal objects, 36. 

Swage Plates create trte nouldings on a solid wire 
when it is drawn through them, 89, 90. 

Sweep, all bench and floor sweep is collected, dried, 
riddled, burnt, and magnetised ; then jhemically 
treated and melted to recover the precious 
metals. 


Spinning, ’the* production of various form/jn Iig]jt 
metal by the agency of the lathe, 87; 

Spirits (killed), hydrochloric or muriatic acid, with 
the addition of zinc, 46,^4*). * 

Spirits of Salt, hydrochloric or muriatic acid, is dsed 
in the prepara .ton ‘of killed spirits by^heansertion 
of clean zihc cuttings, 46. •» 

Squeezes in Wax* may be taken to judge the relative 
heightPwhen embossing, or in the sinking of a 
*he, 96, 102, 178. 


Swivels, employed in joining lathe belts^ 

T 

Tiilow, a necessary ingrenfienA in the making of 
pitch ; uscAil as a lubricant, 13, 14, 1 8, 27, 30, 

33,48,91,141,155- 4 * 

'^Tempering, 'the process of hardening stfel by heating 
it to a cherry red and cpiencning in tallow # or 

irt-y \(\4 I * # 
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Templates, arc used to, test on '.lines when working to 
a fixed size, 86, 105. , 

, r 

Test I*iece of pitch, a piece used during the making 
of the pitch : it is cooled in water to test the 
degree of hardness, 13, 193. 

Threads of Calico, useful for polishing purposes in 
reaching intricate parts, 199. 

Tin, an important metal of white lustrous ^olour, j 
specially valuable as an alloy or amalgam, 9, 10, 
45, 47, 48, 143, 169. j 

Tin Foil, rueful in soft-*oldering fine joints ; it is 
sweated into the seam in narrow strips, 48. 

Tinning; the prqpess of whitening the interior of a 
hollow vessel with tin, by cleaning the surface, j 
applying powdered sal-ammoniac, flooding in 
the tin, ai wiping in circles with a soft wisp of 1 
tow, 46, 48. 


'TjjLCjlAFj-' 


Turning yTools, chisels, gravers, burnishers, burrs, 
snd k urls are the principal tools required in 
6 |he v^rk, 33. , ” " t> 

Tweezfra, er charging longs, used" to place solder 
into fine joints./’ir in working with fine details, 

47, 132, 180, ifi- V 
v r 

Twis£s in Wire , l .re almost unlimited in variety, 
and **ay lie executed by hand plaiting or through 
the action of the lathe, 121. 

Tying \/ith Wire, thin iron Hiding wire is required 
*to bind parts together previous to soldering, 50. 


Undercutting is a term applied to the treatment of 
fine chasing, whereby, with tfye aid of a be* 
edged punch and careful working, the decoration 
is wrought sufficiently high to be undercut, 97. 


Tipi (horn), lightly-pointed horn mallets used in 
general metal work, 65. 

' Tongs, .irnall light smith’s tongs are necessary fcr 
removing work after annealing rnd soldering, 

168, 173. 

Tongs (acid), tongs with a glass or rubber-e.atcd 
1 nose, for lifting enamels from acid, 173, 180. 


Varnish (Shellac), prepareeru)' inserting t\ahe shelLc 
into spoils of wine, 143. 

Jfaseline, a Useful ingredient in the making of fluxjtc 
f tfin soft-soldering,; s4ubri<ymt, il i8, 27, 46. 
Veiner, a narrow sttvd tool with a softened face like 


Tongs (forging), of fair freight, wir be required to | 
secure ingots of metal in position, or in the! 
forging of punches, 33. ' 

Tool Patterns may be tried on a surface of soft 
sheet lead before the tools arc tempered, 5, . , 20. 

Tracer, or outliner, used to produce outlines in 
reoousse, 2, 4, 5, 20, 27, 94, 99, 107. 

* o- ~ 

Tracing and transferring is generally done with 
tracing and carbon papers, 23, 155, 177. 

Translucent Enamel, clear or transparent enamel, 
166, 16941171, 173, 176, 180, 186, 190. 

Treacle, useful, diluted witli* water, in binding 
•moulding sand, T49. «■ 

Triblets, large i$id small tapering stakes used in the 
truein^ up of cir< es, ( joy. ' ' 

Tripoli Powder, used in polishing, 198, 200. 

Tubular Wire, of chenier, produced rather by the 
action of the^Ura w-platc dr by the process of 
'luring, 66, 71, 91, 161. 


a burnisher, suitable for pewter modelling, 41. 

Vents, or runners in a Cand moulding, inerted to 
obtain a free air escape on the entrj; of the molten 
.net/il, 88, 143, 1 44, 150. 

Verdigris, the bluisn produu lormed^dn copper 
whCh ia contr.ct with vinegar. 

Vici (Hand), a small adaptable vice^STffording a good 
hand grip, useful in filing up light work, 381, 73. 

Vice (Leg), a strong implemer* necesr^-jt, n ah' 
general metabwork, 31, 80, 183. 

Vice (Pin), a light h ’t strong hand \ : ce, useful foi 
<i> hoicking pins or othei small details in position, 121. 

Vinegar, useful for co) g metal; a few drops 
added to gum tragacanth, or cement, will prevent 
sourness. 


: Washer, the metal shoulder o* ’ earer which locks 
the rivet and prevents it breaking*/he metal 
surface, 67. 

% 
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Water-of-Ayr Stone, used with u^ter to attain a 
• sm<fc)tb,^evel sufface on metal, 33, iJe, icfl^ 

-^'178, " * 

Wax, fellow^and white beeswax : modelling wax;*! 
casting wax ; chaser’s wax^6,lz6, 105. 

Wax (Cfiaser’ 3) and engraver’s, ^Smposed maihly 
of beeswax, flour, Burgundy pitrh, Venice 
turpentine, and colouring matter, 26, 96, 104, 

i»8. ** 

^ • •• 

^Vheel, a^erviceabla ^ool in pewter and brajff 
modelling, 42. * * 

Whiting (Silver), a special fife <|jhiting Visually 

nin^^f 


•Wire (Solid), produced <ifiginalfy from a cpj ingot, 
then gorged and reduced in the drawplate, 28, 

89. 9»» l £, 95. lI 3. 122,^64, 1S3. 

Wire ^Supports, see under Iron # Binding wife, 


99, 


132, 148. 


W°°den Punches, all sizes and shapes, are useful 
in metal work, 8. - 

• # * 
Wrigglijjyr, the zigzag action of the graver as in a 

wnggled ground, 153. * 


' Spanish), applied in the cleaning 
silver and electro-plate, 1 3, 29, 92, 180, 198, 
^9, foo. , 

Wiclf, round white wick is most suitable for the *} 
spirit soldering lamp, 54. 

Wig, a mop 01 iron wire, used m pacing and fixing ( 
small c^etwi^luring the proems of soldering, u 


^ i ^apmi, when dry, a transparent colourless laccjuer ; 
targis iec a composition of celluloid in acitate of amyl. 


^ . ... 

Wirft (Mock), produced by the process oi* wiring ; 
m used mainly 111 work Sn the baser melcJs, 6$, 92, 

V22. 


Lacquer goods must !>e kept dry, 200. 

2?ig-zag Cut of the scorpcr provides .'gi effective 
‘ ‘ key ” for enamel , ? 55. 

Zinc, a grey metal, opaque m tone ; it maj be used 
decoratively ; with high polishirf^ a silvery 
finish may be attained, ,9, 11, 46, 169, 198. 

• 1 

Zinf (Sulphate of), if combined with sulphote of 
copper moistened, and “applied with a strip of 
7,ipc, will give a straw -coloured lint over a 
^(•Soldered seam, 28. 
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